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This structural portion of the pond embankment will have been in contact with
impounded water and coal fines during the operational life of the mine. Therefore, itwill be removed separately and disposed of at an approved waste disposal site such as
ECDC at the time of final reclamation).

After the original surface has been re-exposed, many ofthe original boulders will be re-
exposed as well. To the extent possible, the backhoe operator *itt pull the boulders up
through the remnant layer of fill so that the boulder sits irominently in top ofthe surface
and not buried within it. This will help to create protected microclimates around the base
of the boulders which will help to assure successful revegetation.

In areas where topsoil is to be salvaged, the soils will be removed with one or more of
the following tlpes of equipment: bulldozer, grader, front-end loader, and/or tracklroe.
A soil scientist will provide on-site consultation during the topsoil removal process to
maximize harvest of quality topsoil.

Topsoil material will be stockpiled at the primary storage arealocated above the mine
yard in the right fork of C Canyon.

This location will allow
the soil materials to be located away from mining activities to min imizethe potential
impacts from mine-related activities. The storage area will be located over the blpass
culvert so that the main canyon drainage will be culverted beneath the stockpile and will
not impinge on the stockpiled topsoil. Drainage ditches will also be located along the
sides of the stockpile to divert drainage away from the stockpile surface. ifhe*tratsp4+e

uJ srt ar Refgr
to Map 2-4 for details of the proposcd topsoil storage area. Refer to Appendix 7-4 for
details of the drainage control designs proposed for the alternate sediment control areas
(ASCAs).
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the drainage course unaffected by the mining operation. A 36" diameter culvert will
be installed in the left fork and a 48" diameter culvert will be installed in the right
fork. A 48" culvert will be installed in the main canyon below the confluence of the
forks. The size ofthe culverts will adequatelypass the 100 year,6 hour flow event
even though a smaller culvert would meet the requirements of the regulations.

At the topsoil pile locations, undisturbed drainage will be diverted around the
stockpiles with ditches at the edge of the pile toward the undisturbed drainage
channel. The ditches will divert water away from the stockpile to minimize erosion.
The ditches have been sized to convey flow from the l0 year, 24 hour event. The
ditches will slop e lYotoward the natural drainage. A tlpical ditch design is presented
in AppendixT -4 "West Ridge Mine Sedimentation and Drainage Control Plan". The
stockpiled topsoil material will be loosely piled and have an irregular, pitted sr.uface
or contour furrows to help retain runoff from precipitation events and to reduce
erosion until vegetation becomes reestablished. A diversion ditch will be constructed
at the edge of the stockpile to divert undisturbed drainage away from the stockpile.
Silt fencing will be placed arorurd the perimeter of the stockpile to treat anyrunoff
from the pile.

The topsoil stockpile and test plots will be designated as Alternate Sediment Control
Areas (ASCAS).

Refer to Appendix 5-5 for a complete discussion on the construction of the topsoil
stockpiles. Refer to Appendix 5-7 for the Pump House ASCA. Refer to Appendix
7 -4 for details of the drainage control designs. Map 2-4 depicts the drainage controls
of the topsoil stockpile areas.

Water Monitoring

This section describes the hydrologic monitoring plan. Locations of surface-water
and groundwater monitoring sites are indicated on Map 7-6. Hydrologic monitoring
protocols, sampling frequencies, and sampling sites are described in Table 7-1
through 7-6. Operational field and laboratory hydrologic monitoring parameters for
surface water are listed in Table 7-2, and for groundwater in Table 7-3. The
hydrologic monitoring parameters have been selected in consultation with the
DOGM's directive Tech-004, Water Monitoring Programs for Coal Mines.

Operational freld and laboratory parameters will be measured for the first two years
of mine operation; after this time, if sampling has adequately characterized the
hydrology in the area, a request will be made to reduce monitoring to field parameters
and one operational analytical sample collected during low flow (August or
September). The physical parameters and chemical composition of springs and
streams in and around the permit area should be adequately characterized following

7 -19
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R645.301-732 SEDIMENTCONTROLMEASURES

732.100 Siltation structures will be constructed and maintained in accordance with the
applicable regulations. Siltation structures will not be removed until authorized by
the Division of Oil, Gas and Mining.

Alternative sediment control measures will be used in areas where the sluface
disturbance is minor and sediment control is expected to be restored fairly rapidly
with revegetation. Alternate sediment controls will be used on the topsoil stockpile
and test plot areas. At these locations diversion ditches will divert r.urdisturbed area

runoff away from the site. Silt fencing will be utilized to minimize siltation from the

sites. The surface of the stockpile will be pocked and roughened to retain moisture
and minimizerunofffrom the disturbed surface. The surface area will be revegetated

to minimize surface erosion.

The other ASCA's (alternate sediment control areas) will be at the office and parking
lot area below the mine yard facility area, the cut slope on the northern side ot the

mineroadoppositetheofficeareaandthepumphousearea.

The control measures are

described in Appendix 7-4.

The sedimentation pond has been designed in compliance with the appropriate
regulations. Refer to Maps 7-4 andT-4A for the sediment pond plan and cross-

section details. The sediment pond will be reclaimed during reclamation of the

mineyard facilities. Refer to Appendix 5-5 for the complete details of the

reclamation plan.

Diversions will be constructed and maintained with respect to R645 -301-7 42. 100 and

742.300.

Road Drainage

Roads within the disturbed area will be designed and constructed to utilize standard

designs for surface drainage control, culvert size and spacing and grade. Refer to
Map 5-5, Surface Facility Map.

Drainage ditches and culverts have been designed to handle a 10 yotr, 24 hour storm
event. The larger design capacity will also provide additional capacity above what
is required by the regulations, for a greater margin of safety in the mineyard during
operations.

Riprap will be placed arormd the inlet end of the culverts to a height of at least 6"
above the required headwall for each culvert. The outlet of the main canyon blpass

732.200

732.300

732.400
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R645-301-740 DESIGN CRITERIA AT\D PLAI\S

Site specific plans that incorporate design criteria for control of drainage from

disturbed and undisturbed areas are presented below.

R645-301-742

742.220

SEDIMENT CONTROL MEASURES

Sediment control measures have been designed to prevent, to the extent possible,

additional contributions of sediment to stream flow or runoff outside the permit area,

to meet effluent limitations and to minimize erosion.

The most significant sediment control measure will be to collect all disturbed area

runoff and divert it into a sediment pond designed for total containment of the 10

yeffi, 24how precipitation event. Runoff from undisturbed areas above the mining

site will be diverted, as much as possible, to reduce the amount of runoff to be

treated by the sediment pond. Refer to Appendix 7 -4 for the "West Ridge Mine

Sedimentation and Drainage Control Plan" and Map 7-1 "Drainage Area Map" and

Map 7-2 *h/line Site Drainage Map" for the mine site drainage calculations and

diversion culvert specifi cations.

Additional measures to be taken may include: interim reclamation of disturbance,

where practical, to reduce runoff and erosion; rip rapping or lining diversion ditches,

where necessarT, to reduce erosion; and using straw bales and check dams to control

flow, sediment and erosion. A discussion of alternate sediment controls measures

is presented in AppendixT-4 for the ASCA areas (topsoil stockpile, test plots and

officepad) at the minesite and Appendix 5-7 for the pump house area. Designs for

the sediment controls will be according to information presented in Appendix 7-4

and Maps 5-5, 5-8, 7-I, andT-4.

Snow removal activities at the mine site will attempt to stockpile any large amounts

of snow in those snow storage site locations indicated on Map 7-2. The snow

stockpile locations af,e primarily designed for storing snow clear from some of the

larger pad areas. Snow will still be plowed to the side of roadways and small pad

areas.

Minimizing contributions of suspended solids and sediment to streamflow or runoff
outside the permit area will be accomplished by constructing a multiple cell sediment

pond for sediment treatment and storage of runoff from the disturbed area. The

sediment pond has been designed to provide adequate sediment storage and detention

time for the 10 year, 24horn precipitation event. The pond has a principal and

emergency spillway in cell B which is designed to pass the peak flow from the design

event as required by the regulations. The design ofboth the principal and emergency

spillways will accommodate the peak flow of 23.71 cfs from a25 yeat, 6 hotrr event.

7-39
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WEST RIDGE MINE
SEDIMENTATION AND DRAINAGE CONTROL PI.AN

Introd-uction

The Sedimentation and Drainage Control PIan for the West Ridge Mine has been
designed according to the state of utah R645 - coal Mining Rules, september 1gg6.
The mine was constructed in L999. This plan represents the as-constructed
drainage control plan. AII design criteria and construction has been certifred bv a
Utah Registered professional Engineer.

The plan has been divided into the following three sections:
1) Design of Drainage Controt Strucf,ures
2) Design of sediment controt strucfures
3) Design of Drainage Control Structures for Reclamation

The general surface water control plan for this project consists of the following:

a) Undisturbed drainage from the canyon above the minesite is diverted
beneath the site via a properly sized culvert and be discharged below the
disfurbed area;

The right and left forks and major side drainages into the mine area are also
diverted beneath the disturbed area via properly sized culverts. The culverts
tie into the main canyon culvert and undisturbed runoff discharges below
the disfurbed area as described previously;

The entire disturbed area (except 2 4 small, Alternate Sediment Control
Areas), and portions of the undisfurbed area notdiverted, are drained to the
lower end of the property via properly sized ditches and culverts, where
runoff is captured in a sedimentation pond.

h)

c)

d) frIo Four small areas are treated as Alternate Sediment Control Areas
(A.S.Cd..).

APPENDIX 7-4



9/02These areas consist of a test plot/topsoil storage area in the Right Forlq a rip-rapped culvert inlet area in the L€ft Fortq the ofTice/pad area and a portion of thewest side of the county road below the sediment ponds. These areas are describedin detail under Section Z.II.
DESIGN OF DRAINAGE CONTROL STRUCTURES
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Figure 6 Main Bypass Culvert Outlet
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2,1 Precipltation

The precipitation'frequen(y values for the arefl were taken ftom ..NSAA,
Precipitation-Frequency Atlas of the lvestern u.s., Atlas 2, volume vI.

Frequencr - Duratipn
2year-6hour
l0year-dhour
1.0 year - 24 hour
25year-fhour
25 year - 24 hour
l00year-6hour
50 year - 24 hour

P4eciuitation

0.920

130u

2.00tt

l-.60tt

2.40

2.00u

2.60u

Disturbed ditch and culvert designs for runoff control are based on the l0 year - 24hour event of 2-00" and the 25 year - 6 hour event of 1..60,,, where required.
undisfurbed culvert designs are based on the L0 year - 24 hour event of 2.00n.

The sedimentation pond is designed to contain the runoffftom a l0 ycar - 24 hour
event of 2'00r' as required by the Division, Reclamation designs are based on thelfi) year - 6 hour event of 2.00", where appticable for pennanent structures.

ASCA arGas are sized to contain or treat runoff from a l0 year - 24 hour
precipitation event

APPENDIX 7-4



e509/022.2 Floru

Peak flows, flow depths, flreas and velocities were calculated using the computer
program "Otfice of Surface Mining Watershed Model", Storq Versiqn 6.20 by Gary
E. Mclntosh. (Trapezoidal Channel FIow). All florv is based on the SCS - TRS5
Method for ftpe II storms.

Tine of concentration of storm events was calculated for each drainage area using
the following formula:

t = to'*(s+l)ot

u00lfls

where: t = Time of Concentration (hrs.)
t" = Iag Time (hrs.) = 0.6 t
L = Ilydraulic Length of Watershed (fr.)
Y = Average Land Slope (Zo)

S = 1000 -t0
CN

APPENDIX 7.4
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23 Velqcity 9509/02

Flow velocities for each ditch structure were calcurated using the storm computer
program with Manning's Formula:

where: V
R
S

n

l.4g i]/r 5l/r

n

= Velocity (fus)

= Ilydrautic Radius (fr-)

= Slope (ft, per ft.)
= Manning's n; Table 3.L, p.l_Sg,

"Applied llydrolotr and Sedimentolory for Disturbed Areas',, Bnrfreld,
Warner & Haan, 19g3,

Note: The fotlowing Manning's n were used in the calculationsr

Struct$re.

Culverts (cmp)

Rip-rapped or Natural Drainage Channels
Unlined Disturbed Area Ditches
Bedrock Channels with Rubble
Concrete Lined Channels

2.4 Drainage Afeas

APPENDIX 7.4

Manningts n
0,020

0.035 - 0.040

0.035 - 0.0{0
0.030

0.01.5

All drainage areas were planimetered directly from As-constructed Maps ?-l
(Drainage area Map) and ?-2 (Minesite Drainage pran).

Slopes. Lengths

All slopes and hydraulic lengths were measured direcfly ftom the topography on
Maps 7-l anl7-Z.
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I 2.6 Runoff

Runoffwas calculated using the SCS Formula for l}pe II Storml

a = (P-0.2S)2

P+0.8S

where: 0 = RunolTininches

P = Precipitation in inches

S = L000 -10

CN

CN = RunoffCurve Number

2.7 RuEoffCurve Numbgrs

Due to the variability of soil types and resulting runoff potentiat of the drainage
areas, a runoff curve number was calculated for each drainage area using a
weighted average. The respective area for each soil type occurring in the drainages
were planimetered directly from Map 7-L.

Curve numbers for the various soil types have been discussed with the Division, and
are based on the SCS determination for Runoff Currye Numbers for Antecedent
Moisture Condition II. Soil types and areas lryere taken from the SCS Soils Report
and the August 1997 Soils Report for the area (see Appendix 1). The foltowing will
showthe soils type and resulting runoffcuFve number foreach (unit numhers flre
taken from the Soils Report):

APPENDIX 7-4



Unit Description Hydrologic

Soils Group

sfrq102

RunoffCurve

Number

5

7

2r

62

Beje Complex - Mountain Ridgetops

Beje - Trag Complex - Plateaus

Croydon Loam - Foot Slopes

Mid fork - Comodore Complex - Mountain
Slopes

Rubbleland - Travessilla Complex - Rock
Outcrop

Disturbed Area

C

C

B

B

D

70

70

59

ffi

80

90

96

Disturbed

The weighted average runoff curve numbers for each drainage area flrG summarized
in Table l' ' "Undisturbed Drainage Areas . RunoffCurve Number Summaryrr.

APPENDIX 7.4
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s509/022.9 Culvert Sizing

AII culverts were sized using the ssHaestad Methods, Flowmaster I, Version g.4lrt
Computer Program.

Minimum culvert sizing is based on the following Manning's F,quation:

wherel

APPENDIX 7.4

D - ,?'rG Q n;oss

ls

Required Diameter (ft.)

QP = Peak Discharge (cfs)

Roughness Factor (0.025 for cmp)
Slope (ft. per ft.)

D=
A=
n=
S=

Using the above formula, minimum required culvert sizes were calculated for each
applicahle area- Culverts were then selected above the required minimum, and
these sizes were checked for adequary against the Culvert Nomograph included as
Figure L of this reporL

2.9 CUlvefts

Culverts have been sized according to the calculations previously described, and are
shown on Map ?'2, Minesite Hydrotory. Culverts carrying undisturbed drainages
are designated with UC'Letters (i.e. UC-AA). All undisturbed area drainage
culverts will be fitted with trash racks to minimize phrgging by rocks or other
debris.

Trash racks are provided at the inlet for all undisturbed drainage culverts. These
consist of 3/4" steel bars welded on 6" centers across the flared inlet structures of
each culvert Bars are sloped ftom the ftont of the inlet structure up to the top of
the culvert' This ramp confrguration will allow trash, branches and other potential
obstructions to be swept up and away from the inlet rather thnn being impinged
against the grates during a flow event Rip rap has been placed around the flared
inlet strucfure and above it to a height of at least 6" above the required hendwall for
each culvert. Trash racks wiII be checked on fl routine schedule and following
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precipitation events and all trash, branches and other obstructions will be removed.

The outlet of the main canyon bypass culvert (UC-OO) has been equipped with an
adequately sized rip-rap apron to slow the outlet velocity sufficiently to prevent
erosional damage to the natwal downstream channel. (See Figure 6).

It should be noted that all undisturbed area culverts are adequately sized to handle
the expected runoff from a Lfi) year - 6 hour event for maximum protection of the
mine arear sediment pond and undisturbed drainage. This is well in excess of the
10 year - 6 hour event required by the regulations and is proposed as an extra
measure of safety.

Disturbed area culverts and ditches are shown on the Minesite Drainage Plan, Map
7-2. Culverts carrying disturbed drainage are designatsd with a DC-number (i.e.

DC-L). Calculations for all disturbed area culverts and ditches are also included
with this report, along with design criteria. Ilisturbed drainage arsas draining to
culverts and ditches are marked with a DA-number (i.e. DA.l.).

Undisfurbed drainage areas report to undisturbed area drainage culverts with
corresponding subscripted letters; for example undisturbed drainage area UA-FF
reports to undisturbed area drainage culvert UC-F:F. Other undisturbed drainage
areffs' subscripted with numbers, report to disturbed drainage flrea ditches with
comesponding subscripted numhers; for example undisturbed drainage area UA-3
reports to disturbed arca drainage ditch DD-3.

Design detail for all undisturbed drainage culverts is shormr on the Undisturbed
Drainage Culvert hofrle, Map 5-8.

Cnlverts will be inspected regularly, and cleaned as necessary to provide for
passage of design flows. Inlets and outlets shall also be maintained so as to prevent
plugging or undue restriction of water florv.

APPENDIX 7.4 t0



s50e/02AII disfurted area culverts are temporflry, and will be removed upon final reclamation.

2.10 Ditches.

Ditches are shon'n on the Minesite Drainage Plan, Map T-1, and are designated with a DD-
number (i'e., DD-l) for Ilisturted Area Ditches or a UD-Letter (i.e., UD-X) for
Undisturbed Area Ditches.

Disturbed drainage arefls' along with some undisturbed drainage areas, report to
disturbed drainage area ditchss with the comesponding subscript number; for example,
disturbed drainage area DA'3 (along with undisturted drainage area UA-S) rcports to
disturbed drainage area ditch IID-3.

All ditches are designed to carry the expected nrnoff from a l0 year - 14 hour event with a
minim 'm freeboard of 0.5' (See Figures 3 and 4). The 0.5' freeboard represents a
minim 'm of 20To of the flow depth in all disturbed area ditches,

Ditches which exhibit expected florr velocities greater than 6 fts, based on the l0 year - 24
hour runoff' will be lined with rip-rap or concrete or constructed on bedrock T!.pical
cross'scctions, flow depths and areas for atl lined and unlined ditches arc shorm on
Figures 3 and 4 of this report

The 6 frs limiting velocity for unlined ditches was selected from Tabte S.2, Limiting
Velocities and Tractive Forces for Open Channels,'sApplied Hydrologr and Sedimentolory
for Disturtcd Areas", Barfield, Wamer & Haan, 1983. The material selected for limiting
velocity was Shales and llardpans and Coarse Gravel Noncollodial, which is t'pical of the
materials in the lVest Ridge Mine area.

It should be noted that ditch DD-l has a calculated llorrvelocity of 6,02 fps. Based on
consultation with the Division, this ditch will not be lined rrless it rxhibits erosion in the
future' Three additional ditches have calculated florrs in excess of 6 fps. These are ditches
IID'4' D'6 and DD-8A. DI)-6 is constructed on bedrock, has been in place for I years, and
shorvs no sign of eroding into the bedroclc The bedrock is in the ditch bottom and on one
side' Supplemental protection will be provided on the remaining side as required by
design' DD-8A has been rip-rapped in accordance with the plan. DD-4 wilt also be
protected according to the following plan.

Ditch IID-4 has an as-constructed slope of 6.lWq flrd a calculated florv velocity of 6.gg fps.
This ditch is located in an area of the minesite which will necessitate periodic cleaning;
therefore, the ditch is protected ftom erosion by use of
energF dissipaters, rather than rip-rap, which would mnke cleaning diftEcult The energr
dissipaters wit consist of wire/rock gabions. @ 6u high eneqgr

APPENDIX 7.4 11



elozdissipaters have been placed at 100' maximrq intervals along the entire ditch. The
dissipaters wo'dd wilt be allowed to fill with sediment, which will effectively reduce the
ditch slope from 6.307o to 5,707o and the velocity from 6.EB fps to i.99 fps between
dissipaters' The enersr dissipaters wilFbe are placed in such a manner as to provide
minimum ditch ilrea requirements above the florv line of the structure. Tlpical installation
is shown on Figure 4A of this section.

Ditch slopes have been detemined from Map 7-2.

AII ditches will be inspected regularly, and maintained to the minimum dimensions for the
required 10 year - 24 hour runoff to provide adequate capacity for the design flow. All
ditches are temporary and will be removed as described under the reclemation hydrolory
section. (Section 4)

APPENDIX 7-4
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O 2.1!

Thereare@4AIternateSedimentControlAreasonthissite.Theseareas
are labeled ASCA-W, ASCA-X, ASCA-Y and ASCA-Z on the Minesite Drainage
PIan.

@
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ASCA 'W is the portion of the west side of the county road from Culvert DC-IZ tfr
the County Culvert below the Otfice Pad. The total ASCA area is lJ3_ acres. The
area is drained by ditch UD-15. Sediment treatment is accomptished by straw
bales or silt fences in the ditch, as well as side slope revegetation.

ASCA-X is the test plot area and upper portion of the topsoil storage area in the
upper right fork of the minesite. The total area is 1.19 acres, Approximately 0.L4
acres is the test plot area. The upper end of the topsoil pile within the ASCA is
approximately 0.16 acres. This area utilizes a containment. The containment has
been measured and found to have a volume of 0,04 acre feet as shown on Figure T.
The calculation of runoff from the area draining to the containment from a L0 year
' 24 hour event is 0.01 acre feet; therefore, the containment is more than adequate
to hold the runoff from the design event. The containment is presently 3, in depth.
When sediment accumulates to one half that depth, or 1.S', the containment will he
cleaned. A marker will be placed to designate the cleaning level. All treatment
methods utilized within ASCA-X are shown within the ASCA legend on Map 7-2.
The balance of the ASCA is considered undisturbed.

ASCA'Y is a rip-rapped area from the pad to the culvert inlet in the upper end of
the left fork of the minesite. This is an area of approximately 0.04 acres. The area
is treated by a complete covering of large rock to prevent erosion.

ASCA-Z is the office pad area. This is an area of approximately l.61acres. The
area is sloped to drain to the northeast where runoff is primarily retained and
evaporated. Also installed at the retention area are a small drain and gravel field
to provide some percolation of runoff from small events. Larger, design events, are
primarily treated by containment and evaporation with minor treatment by
absorption or percolation. The entire pad area is covered with a durable rock
(slag). The ASCA also includes the outslope of the lower pad doum to the main
channel. This area is treated by a rock armor, vegetation and a silt fence below.

APPENDIX 7-4 12



2.12 Main Canyo. n Culvert - Orlttet Structure
e509/02

The outlet of the 4' diameter main cnnyon culvert has been designed to flow into a
rip-rap apnon to protect against scouring and for energr dissipation. The rip-rap
apron is designed to frt the natural channel configuration as closely as possible,
and will allow runoff to re-enter the natural channel at a reduced velocity which is
no greater than nafural florv conditions. Runofffrom the 100year - 6 hour
precipitation event in the canyon belorr the minesite has been calculated at 100.01
cfs, including sediment pond overflow.

The rip'rap apron design is based on FigureT-26rDesign of Outlet protection.
Maximum Tailwater Condition, #Applied Hydrologr and Sedimentologr for
Disturbed Areas", Batfeld, IVarner and lfaan, 1983. Based on the frgure, the
constructed apron is a minimum of 15' in length, widening hom 4' to 1.0', r,yith a Wo
slope. The length has been increased to 20', to ensure adequate time for velocity
reduction. The slope is kept atWo. Rip-rap size is consematively placed at14,, Dso.
Rip'rap has been placed to a depth of L.5 lls' and embedded in t 12,, layer of 2"
drain rock filter- Rip'rap has also been placed on 2:L side slopes to the height of the
culvert (4') at the culvert outlet tapering tfr 2'at the outlet of the apron. This rip
rap apron has been sized and designed to adequately dissipate energr ftom llorry
velocities of a 100 year, 6 hour precipitation event and resist dislodgemenL The
drain rock frlter bed will also senve to secure the rip rap boulders firmly in place, to
add an additional element of stability, and prevent scouring underneath the
boulder bed- (See Figure 6 for construction details). The natural channel below the
outlet has been measured from fietd suryeys to have a bottom width of
approximately I' at the proposed outlet, with side slopes approximately l:L. The
channel is on a gradient of approximately 63Wo in this arefl. When the flow is
routed from the culvert across the apron to the natural channel, the velocity is
reduced ftom 13'61 fps at the culver-t outlet to 4.99 fps at the outlet of the apron.
Based on actual lield measurements, the natural channel velocity would be
approximately 9-99 frs at this location with the same flow of 100.01 cfs. Therefore,
velocity of the stream florr exiting the rip-rap apron will be less than the velocity in
the naturally existing stream bed, at that location, under similar conditions. (See
48" Culvert Outtet Rip-rap Apron Flow Velocity Calculations in Appendix 1..)

APPENDIX 74 13



e509/02
It should be noted that these calculations are based on a 100 year - f hour event,
even though the culvert is tenporary and will be removed upon reclamation.

2.L3 Rip-Rap Desisn

Wherever rip'rap is designated to be used, i.e. Culvert Outlets or Unlined Ditches,
the following procedure shail be usedl

(r) Rip-rap will consist of hard, non.slaking angularn material;

(2') Rip-rap shall meet the follorring size criteria:

Rip'rap shall be placed over a tilter bedding consisting of -114" gravel and
placed to a depth of at least the I)* of the rip-rap;

Rip-rap depth shall be at least I^.5 times the D* of the material;

Concrete lining or grouting of rip-rap may be used in lieu of the ahove
procedures.

(3)

(4)

(s)

0.L Dso - 0.5 D5o

0.5 Dso - 1.0 D5o

APPENDTX 7-4 14
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TABLE 1

I,INI}ISTURBED DRAINAGE AREAS . RUNOIIF CUR\M NUMBER SUMII{ARY

CN s9 70 ffi EO 70

Drainage Arca ID Total

Acres

Unit
2l

Unit
5

Unit
62

Unit
96

Unit
7

\Teighted

CN

UA.AA 732.00 90.51 12,97 218,82 375.6i 34,fi1 71.99

To 12.SVo l.$Vo 29.9Vo 5t3Vo 4SVa Use 72

UA,DI} 22.46 339 19.07 64.9r

% 0.096 15.LVo t4.9% O.Wo AfiEo Use 65

UA.FF ?.332 2.61 20.71 64.67

Eo 0.0To l.l.TVo E8.t% fr.OVo 0.tVo Use 65

UA.HH 2[]6.t0 #.21 181.91 11,68 75.67

qo t8.IEo O.OVo 0.Wo 76.8% 5.ilTo Use 76

UA.JJ 7.21 7.21 80.00

Vo 0.AVo 0,oEo A.UEo 100,09o 0.0To Use 80

UA-MM 13.78 0.62 13.16 64,27

Vo o,0Eo 4.jVo 95.1Vo O.OTo O.Mo Use 64

UA-PP 16.90 0.19 r.5.97 0.74 64.77

% O.$Eo L,IEO 94SVo 4,4To 0.0% Use 65

APPENDIX 7.4 15
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TABLE I (Continued)
UNDISTURBED DRAINAGE AREAS . RUNOIIF' CURI{E NUMBER SUMIVIARY

CN= 59 70 64 80 70

Drainage Arrea ID Total
Acres

Unit
2l

Unit
5

Unit
62

Unit
96

Unit
7

Vt/eighted

CN
UA-la 1o.27 0.17 I0.10 64.10

Vo 0.DVo l.7Vo 983% 0.$Vo O.$Vo Use 64

UA.lb 14.53 0.46 14.07 79.49

Vo 0.0% 0,bVo 3.2To 96.EVo o,wo Use 80

UA-2a 3.55 3-s5 64.00

To 0.$Vo 0.$Vo l0/i..OVo O.$Vo 0,$vo Use 64

UA.2b 10.25 0.04 10.21 79.93

Vo 0.0To 0.$Vo o,4vo 99.68i 0.$Vo Use E0

UA.3 7,77 7.77 80.00

Vo 0.0Vo A.Wo o.0% 100.07o 0.Mo Use 80

UA4 3.57 3.57 64.00

Vo 0.0To O.OVo 100.0% 0.09o o,oEo Use 64

UA-5 1,28 1,28 64.00

% 0.ilVo 0.Wo 100.0% O.Wo 0,$qo Use 64

UA.7 2,97 2.97 64,00

Vo O.$Vo A.Wo L(Xl.07a 0.OVo 0.0% Use 64

UA.8 0.El 0.gl 80.00

% O.0Vo 0,$vo O.Wo tffi.0To A.Wo Use E0

UA.g 3.43 3.47 64.00
APPENDIX 7-4 16
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TABLE 1 (Continued)

UNDISTURBEI} DRAINAGEANEAS . RUNOTT CUR\IE NUMBER SUMI\,TARY

CN= 59 70 64 80 70

Drainage Area ID Total

Acrcs

Unit
2r

Unit
5

Unit
6T

Unit
96

Unit
7

fileightcd

CN

Vo O.OVo il,Vvo 1.00.07o O.OVo o,ovo Use 64

UA-104 3.71. 1.00 2.tl 743,4

Vo 27.Wo 0.$Vo 0.Wo 73.Wo 4.0% Use 74

ua-10b 3.85 3.85 80.00

Vo O.$Vo 0.OVo 0.09o L00.09o fr.0% Use 80

UA-10c ts0 1.50 80.00

To 0.OEo 0.AVo O.0To 100.0% o.o% Use 80

U4.12 12.S9 12,59 80.00

% 0.$Vo 0.$Vo O.AVo lffi.$Vo 0.Mo Use 80

UA.14 430 430 64.00

Vo 0.0% O,OVo 100,0% O.0qo 0.07o Use 64

U4.15 5.10 5.10 80.00

Vo o,$vo 0.$Vo 0,Ivo 100,09o O.$Vo Use 80

UA.16 0,51 0.51 64.00

% O.OVo a.o% 100.0% O.IVo o.o% Use 64
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TABLE 2

IIYDROLOGIC SUMMARY

Drainage Area (acres) fype Drains To: RunoffCN
UA-AA 732.00 TJNDISTURBED CULVERT UC-AA 72
UA.DD 2246 UNDISTURBEI} CULVERT UC.DD 65
UA.FF' 2332 UNDISTURBED . CULVERTUC.FF' 65
UA.HH 236-80 UNDISTURBED CULVERT UC.HII 76
UA.JJ 7.21 UNDISTURBED CULYERT UC.JJ 80
UA.MM 13.78 UNDISTURBEI) CULVERTUC-MM 64
UA.PP 16.90 UNDISTURBED CULVERT UC.PP 65
UA-la 1027 UNDISTURBED SEDIMENTPOND 64
UA.lb 14s3 UNDISTURBED SEDIMENT POND 80
UA-2a 35s UNDISTURBEI) SEDIMENT POI{D 64
UA.2b 10J5 UNDISTURBED SEDIMENT POND 80
UA-3 7.77 UNDISTURBED SEDIMENTPOND 80
UA.4 3.57 UNDISTURBED SEDTMENT POND 64
UA.5 1.?S UNDISTURBED SEDIMENT PONI) 64
UA.7 2.97 UNDISTURBED SEDIMENTPONI) 64
UA-8 0a1 UNDISTTJRBEI) SEDIMENT POND 80
UA.9 3.& UNDISTURBED SEDIMENTPOND 64
UA-l0a 3.71 UNDISTURBED SEDIMENT POND 74
uA-10b 3.8s UNDISTURBED SEDIMET{T POND 80
UA-LOc 1s0 TJNDISTURBED SEDIMENT POND 80
UA.I2 t2s9 UNDISTURBED SEDIMENT POND 80
UA-14 430 UNDISTURBED SEDIMENT POND 64
UA-l5 5.10 UNDISTURBED COUNTT ROAD 80
UA,l6 0.s1 UNDISTURBED SILT FENCE 64
DA-W 133 DISTURBED

(ASCA)
COUNTY CULVERT 90

DA-X 0J9
1.19

DISTURBED
(ASCa)

CULVERT UC.AA 90

DA.Y 0.04 DISTURBED
(ASCA)

CULVERT UC.HH 90

DA-Z L.62 DISTURBED
(ascA)

CULVERT DC.16 83
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TABLE 3

UNDISTT}RBED DRAINAGE AREA DATA

Area

ID
Hydraulic

Leneth

High
Elevation

Low

Elevation

Change

Elevation

Slope

Vo

Runoff
CN

UA AA 6400 8866 7128 r738 27.16 72

UA.DD 1650 8040 7100 940 56.97 65

UA.Ii]F t579 8080 7080 1000 6333 65

UA.HH 4262 8680 7064 1616 37.92 76

UA-JJ L2E5 7980 7094 886 68.95 80

UA.MM L722 8115 7002 1113 64.63 ffi
UA.PP L72-3 81ls 6932 1183 68.66 65

UA-la r.556 8038 7108 930 59.77 64

UA-1b 1427 7920 7LzX 800 56.06 80

UA-2a 911 772r 7110 610 66.52 64

UA.2b 972 7880 7tta 768 79.01 EO

UA.3 780 77W 7r22 578 74.10 80

UA.4 850 7720 7092 628 73.88 ffi
UA.5 400 7420 71T2 298 74.50 64

UA.7 880 1620 7052 s68 64.55 ffi
UA-8 403 7480 7132 348 863s 80

UA.9 Es0 7620 7036 584 6E.71 ffi
UA-L0a 605 7640 7Lta s28 87 27 74

uA-10b L282 7980 7106 874 6t.L? 80

UA-10c s7t 7440 7070 370 64.E0 80

UA.12 1250 7890 6996 894 7L.52 80

uA-1.4 630 7400 6982 418 6635 ffi
UA-15 580 7440 6968 472 81-38 80

U4.16 340 7220 6948 272 E0.00 ffi
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TABLE 4
UNDISTURBED I}RAINAGE SUMIVIARY

Drainage

Arca

10yr-fhr
1-30"

1.0 yr - 24 hr
2.00u

25 yr- 6 hr
1.60n

lfr)yr-dhr
2.00'

Peak FIow
(Cfs)

Peak Flow
(Cfs)

Runoff
(ac.ft)

Peak Flow
(Cfs)

Peak Flow
(Cfs)

UA.AA 12.# 44.04 17,E3 24.94 45.45

UA.DD 0.15 0.64 0.2s 0.44 0.92

UA.F'F 0.16 0.67 0.26 0.46 0.95

UA.IIH 7.37 32.78 8.16 13.05 25.44

UA.JJ 0,50 2.65 034 r.12 z.16

UA-MM 0.07 032 0.L4 0.24 0.s2

UA.PP 0.11 0.49 0.19 033 0.69

UA-la* 0,05 0.24 0.L 0.18 03E

uA-Lb* 0.97 5.20 0.68 z.L9 4.22

UA-2a* 0.02 0.00 0.03 0.06 0.13

uA-2b'l 0.75 3,84 0.48 1..64 3.L3

UA-s* 0.5E 2.93 036 L.26 239

UA.4* 0.02 0.09 0.04 0.06 0.13

UA.5+ 0.01 0.03 0.01 0.02 0.04

UA.7* 0,01 0.07 0.03 0.05 0.lI

UA.II 0.06 o32 0.04 0.14 0.26

UA.9* 0.02 0.0t 0.03 0.06 0.12

UA-10a+ 0.L0 0.79 0.11 0.21 0s8

uA-10b* 0.27 1.42 0.Lt 0.6 r:15

UA-10c* 0.1r 0.5E 0.07 0.2s 0.41

uA-12* 0.E8 4.65 0*59 1,97 3.78

uA-l4* 0.02 0.11 0.04 0.07 0.L5

UA.15 0^39 1.97 0.24 0.85 l.6l
U4.16 0.00 0.0r 0.01 0.0L 0.02

*Undistufted Ilrainage to
Pond

2,19 8.76
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TABLE 5
UNDISTURBED DITCH DESIGN SUMMARY

APPENDX 7-4

Ditch AD.Z UD.15

Ditch Slope (7o) ts
16.0

7,6

Ditch Length (ft.) 864.E

1.0 yr - 6 hr Event (in.) 130 L.30

Peak FIow - t0/6 (cfs) 0.11 1,05

Velocity - 10/d (fus) 0'9/6

2.71

3.61,

Min. Ditch Area (ff) o*1
0,04

o.2g

Min. FIow Depth (ft) 0#
0.14

038

10 yr - 24 hr Event (in.) 2.00 2.00

Peak Flow - t0l}4 (cfs) 0.49 3.43

Velocity - I0lZ4 (&s) 1.€9

3.94

4.95

Min. Ditch Area (ft') ft3'5

o.L2

0.71

Min. Flow Depth (ft.) o*?
0.25

0.59

21
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TABLE 6

UNDISTT]RBED CULVERT DATA
(BYPASS CUL\{ERTS)

Segment

ID I,ength

Slope

Vo

Manningts

No.

UC.AA 413,0 7.OVo 0.020

UC-DI) 128.8 28.Wo 0.020

UC-EE 1022.2 6.47o t.020

UC-FF 221,0 20.Wo 0.020

UC.GG 841.8 6.47o 0.020

UC-HH 416.7 LO.2To 0.020

UC-JJ 19Ls 27.ZVo 0.020

UC.KK 613.8 1.).Wo 0.020

UC.LL 36.6 6.77o 0.020

UC.MM L38.6 36.Wo 0.020

UC-NN 592.8 6.TVo 0.020

UC-OO 392.6 4.8To 0.020

fUC.PP 24A.0 !6,0To 0.020

**UC.RR 3.0 5.Wo 0.020

* 2Inlets,
** Carries lower 1/3 of UA-PP Drainage.
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TABLE 7 (Continued)

UNDISTURBED CUL\{ERT DESIGN SUMMARY

Culvert 100 yr - 6 hr Event

2.00" Reconmended

Construction
(Diameter)

(Fr.)

Flow

Capacity

(Cfs)

Headwater

Req'd

(ft.)
Peak

Flow Cfs

Velocity

fus

Min.
Diam.

Reg'd - Ft

{JGAA 1ffi +m 2# 3rs r#isz
USDE e92 wl e38 H 3ffi F

{J+EE +7# 12.++ 2J9 3# 15+44

{+eF+ 9'95 r+6 0#1 ffi 30s3

{J€.IE'G 1fH{' !2#3 2#0 3# rffi
U'SHII *W ra$ 159 2# 1ffi6
tie{J H4 Iose g#z {s5 +s?6+

UEKIC #rfra +H9 f::fil &s #?dQ
U€-LL ++36 11.19 H9 1-0 24{-4e

{J+*{*t Q'#z +r7+ g# :l:5 18'+7

u+F{++ 7ffi lW 2,f,0 4S #ffie
ue€€ rs0+1 ##L 346 +o ?W6
{JSPP g#9 H4 03'& t# xwF F

UC.AA 46.45 12.94 2.14 3.5 L73.02

UC.DD 0.92 E.l7 038 1.5 36.13

UC-EE 4737 12.58 2.t9 3.5 L65.44

UC.FF 0.9s 7.26 0,41 1.s 30.53

UC-GG 4832 12.64 2.21 3.5 165.44

UC.HH 2s.48 r2.83 1.59 2.9 46.96

UC.JJ 2.t6 10.00 0.52 1.5 3s,61

UC.KK 27.64 13.00 1.6s 3.0 137.I0

UC-LL 7s.96 14.40 2.59 4.0 24r.68

UC.MM 0.s2 7.7E 0.29 1.5 40,97

UC-NN 76.48 14.42 2.60 4.0 24r.68

UC-OO 100.21 L3.62 3.06 4.0 204.56

UC-PP 0.69 6.16 03E 1.5 27 3t

APPEI{DIX 7-4 25



en2
+UC.RR 0.23 3.03 031 3 x 0.75 3 x2.40

* Caruies 1/3 of drainage from UA-PP.
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TABLE 8A

DISTURBED AREAS I)ATA

TABLE 8B

ASCA AREAS DATA

Area

ID Acres

Hydraulic

Length
High

Elevation
Low

Elevation
Change

Elevation
SIope

To

Runoff

CN
DA-I. L.g3 362.7 7L!2 7076 36 g.93 90

DA-2 L,44 273.1 7076 7068 8 2.93 90
DA.3 1.33 955.5 7ttz 7068 44 4.60 90

DA.4 1.41 505.4 7068 7038 30 5.94 90
DA.4a r.42 436.6 7064 7038 26 5.96 90
DA,5 L.96 L86.0 7090 7026 64 34.4L 90
DA-6 0.92 287.6 7092 7010 82 28.51 90
DA-7 1.00 2833 7042 7006 36 12.71 90
DA.8 L,52 437.4 7084 7006 78 L7.93 90

DA-9 L.76 524.0 7008 6974 34 6.49 90
DA.10 4.26 83L.9 7064 6992 72 8.66 90
DA.l.1 o.62 267.4 6970 6962 8 2.99 90
DA.T2 1.49 495.6 7026 69s0 76 1s.33 90
DA-13 0.59 461.0 6992 6964 28 6.07 90
DA-14 2.L4 504,4 6974 6940 34 6.74 90
DA,.15 L.33 E77.6 6968 6884 84 9.57 90

Area ID Hydraulic

Length
High

Elevation
Low

Elevation
Change

Elevation
Slope 7o Runoff

CN
*DA.W 133 8',17.6 6968 6884 84 9.57 90
DA-X o99

1.19

340.4 7r28 7094 34 9.gg 90

DA.Y 0.04 35.0 707 5 7fi64 1l 31.43 90
DA.Z L.62 279.1 6918 69t3 t L.g0 83

* Same as DA-LS.

APPENDIX 7-4 2'l



el02

TABLE 9

DISTURBED DRAINAGE SUM]VIARY

Drainage 10yr-6hr
1.30"

10yr -24hr
2.00"

25yr - 6 hr
1..60n

L00yr-6hr
2.00"

Peak Flow

Cfs

Peak Florry

Cfs

Runoff

ac. fft.

Peak Florr

Cfs

Peak Flow

Cfs

DA-1 0,77 L.69 0.L7 L.11 1.57

DA.2 0.66 L.46 0.1.3 0.95 L.36

DA.3 0.60 t37 n.l2 0.87 1.26

DA.4 0.6E l_.50 0.13 0.98 139

DA-4a 0.67 t.4l 0.13 0.96 1..37

DA-5 0.56 r.22 0.1_8 0.80 1,.14

DA.6 0,28 0.61 0.07 0,40 0.56

DA.7 038 0.94 0.09 0.55 0.78

DA.8 0.62 L37 o.l4 0.Eg 1.27

DA.9 0.85 L.87 0.L6 1..22 1.74

DA.lO 2,ro 4,66 039 3,03 432

DA-lI 0.28 0.62 0.06 0.41. 0.58

D4.12 0.65 L.42 0.14 0,93 L32

DA-13 0.2E 0.6L 0.05 0,40 0.56

DA.14 L.02 2.25 0.20 L.47 2.O9

DA-15**/

DA.W
0.66 1.46 0.L2 0.95 L3s

DA.X* M+
0.49

e90
1.08

0s9
0.1L

0#
0.7L

0*4
1.00

DA.Y* 0.02 0.04 0.01. 0.03 0.04

DA.Z* 036 L.L5 0.09 0.62 L.01

Drainage to Pond 2.16 14.97

* ASCA areas do not drain to pond.

'F* Drains to County Road.
APPENDIX 7.4
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TABLE 10

DRAINAGE STRUCTURES

Structure Drlrnage From: Remarks
UC.AA uA-aA, DA-X Right Fork Undisturbed + ASCA-X
UC.DD UA.DD Right Fork Undisturbed
UC.EE UC-AA and UC-DD Right Fork Undisturbed + ASC,{-X

UA.FF' Right Fork Undisturbed

UC-AA Thru UC-FF' Right Fork Undisturbed + ASCA-X
UC.HH UA.IIH, DA.Y Left Fork Undisturbed + ASCA-Y
UC-JJ UA-JJ Left Fork Undisturbed

UC.KK UC-HH and UC-JJ Left Fork Undisturbed + ASCA-Y

UC-AA Thru UC-KK Main Canyon

UA-MM Main Canyon
UC-NN UC-M Thru UC-MM Main Canyon
UC-OO UC-NN * Sediment pond Overflow Main Canyon * ponds

UC.PP UA.PP Main Canyon (Below pond)

UC.RR 1/3 OF UA.PP Main Canyon (Below pond)

UD.Z UA.PP Main Canyon ruC-pp)
IJD-15 uA-15, DA-15 County Road
DD.1 UA-la, UA-lb, DA-l

DD.2 DD-l, UA-2a, UA-2b, DA-z

DD.3 ua-3, DA-3

DD.4 DD-a,DD-3, DA-4

DD-4a DA-4a, UA-4

DD.5 DD.tu, UA-s, DA_s

DD.6 DA-6, DD-4, DD-s

DD.8 DA.g, ua-g

DD-8a DD-6, DD-g

DD.9 uA-?, DA-7, UA-g, DA_g

DD-l0 UA-10a, UA-10b, UA-10c, DA-10

DD-lr. DA-11, DD-8a

DD-l2 DD.l0, uA-12, DA-12

DD-13 D4.13

APPENDIX 7-4 29
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TABLE 10 (Continued)

DRAINAGE STRUCTURES

DC-2 DD-z + DD-3

DC-{a DD4s

DC-s Ita.s, uA-5

DC-6 DD.5

DC-? DD{,ItD.8

DC-8 DA.8

ItC{n DD-8a

DC-9 DD.9 To Upper Pond

DC-l0 DA-10

DC-10A IID-10

DC.1T DD-l1

DC.l2 DD.l2 To Lower Pond

DC-r3 DI)-l1,IlD.13 To UpperPond

EG'If UAFICSrI'E

APPENDIX 7-4 30
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TABLE I.I.

DRAINAGE STRUCTURE FI,OW SUMMARY

Strucfure r0l6
Cfs

L0124

Cfs

2sl6

Cfs

100/6

Cfs

Flows To:

u#+ 1+89 Htl *H3 ffi)
{xe+E oJs 0;6'l w1 0#l
Ute-EE t3+1 4558 ,WT g++

tr€iFF ft16 E#+ +r+6 095

+IS,GG 1+# ffi5 ffi {8d5

{'GIITI 1#I 32JA 1*ts5 M
UfrilJ 0#e xs 1#I H6
{trsKl{ 1#r 3.# 1+#l *7#,9

U+TL a#l &ffi8 {CI#0 15116

U€'f'S{ CI#? g# 0#1 g.#

U€+F+ H1 82S0 10.f,1 l#n
{tc€e ##l ff# 6+#l t{+0+

TTC.AA 12.97 45.12 25.65 #.4s Undisturbed Bypass

UC.DD 0.15 0.64 0.4 0.92 Undisturtred Bypass

UC.EE 13.IZ 45.76 26.09 4737 Undisturted Bypass

UC-FF 0.16 0.67 o.# 0-9s Undisturbed Bypass

UC.GG 13.28 #.43 265s #32 Undisturbed Bypass

UC-HH 739 32.82 r3.08 ?5.48 Undisturbed Bypass

UC.JJ 050 2.65 l.r2 2.16 Undisturbed Bypass

UC.KK 7.89 3s.47 L4.20 27.64 Undisturied B;rpass

UC-LL zl.r7 81.90 40.7s 7s.96 Undisturbed Bypass

UC.MM 0.07 0s2 424 052 Undisturbed Bypass

UC.NN 27.24 82.22 40.99 76.48 Undisturbed Bypass

UC.OO 44.97 105.95 64.72 100.21 Undisturbed Bypass

UC.PP 0.11 0.49 033 0.69 Undisturbed Bypass

*UC.RR 0.04 0.16 0.11 0.23 Undisturbed Bypass

UD.Z 0.11 0.49 033 0.69 Main Canyon

UD.15 1.0s 3.43 1.80 2.96 CountyRoad

DD-T 1.79 7.13 3.48 6.tt SedimentPond

DD.2 322 L2.52 6.13 10.79 Sediment Pond

DD.3 1.18 430 2.13 3.65 Sediment Pond

37APPENDIX 7-4



'F Carries Ll3 ofdrainage from UA-pp.

9/02

Structure tOl6

Cfs

r0124

Cfs

2sl6

Cfs

100/6

Cfs

Flows To:

DD.4 5.08 r.832 9.24 15.83 Sediment Pond

DD-4s 0.69 156 1.02 1.s0 Sediment Pond

DD.5 1J6 2Ar 1.84 2.68 Sediment Pond

DI}-6 6.62 27,74 11.48 19.07 SedimentPond

DD.8 0.68 1.69 1.03 1s3 Sediment Pond

DI)-8a 730 ?3.4 12.51 20.60 Sediment Pond

DD.9 t2rt 2.8,6 LA8 2,75 Sediment Pond

DD.lO 2s.8 7.4 4.O9 6.52 Sediment Pond

DD.Tl 758 u.05 12.92 2r,lg Sediment Pond

DD.I2 4.Ll 13.51 6.99 Lt.62 Sediment Pond

DD.13 028 0.61 0.40 056 Sediment Pond

APPENDIX 7-4 JL



Structure 10/6

Cfs

r0124

Cfs

asl6

Cfs

100/6

Cfs

Flows To:

DC-2 ?fr.67 79.25 39,63 73S SedimentPond

DC-4a 7-89 35.47 r4e 21.64 SedimentPond

DC.s 057 1.25 0.92 1.18 $ediment Pond

DC-6 ta6 2-gt 1-94 2.69 Sediment Pond

DC-? 21-31 825,4 4123 77 SedimentPond

DC-8 0.62 1"37 0.89 1.'7 Sediment Pond

DC-8a 73 2.3.4t tzsl 20.6 SedimentPond

DC.9 L.}rt 2,86 1.8S 2.t5 To UpperPond

DC-10 258 7.4 4.00 6.52 $edimentPond

DC-l1 7s8 24.05 12s2 2r,18 Sediment Pond

DC-r2 4.11 l3*5l 6.gg
'1rta

To LowerPond

DC-13 7f,6 ?A.66 t3J2 21.74 To UpperPond
Ee'f.6 03'6 Llf, 0#ti t#i t+ain€tranncl

I

*5091o2
TABLE il. (Conrinued)

DRAINAGE STRUCTURE FI,OW SUMIT{ARY

APPENDIX 74 33
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TABLE I-2

DISTURBED DITCII DATA

* Effective slope to be reduced ta 5.7Wo with use of energf dissipaters.

34

Area

ID
Hydraulic

Lenqth

Hish
Elevation

Low

Elevation

Change

Elevation

Slope

To

Runoff
CN

Manningts

No.

DD-1 323.70 7t$2 7075 27 83 90 0.035

DI}.2 25E.90 7075 71168 1 2.1 90 0.035

I}D.3 977.54 7tLz 7068 44 4.5 90 0.035

DD-4 763.00 706E 7020 48 *6J 90 0.040

DD.4A 21.0.50 704/4 703E 6 2.9 90 0,035

Dll.5 190.00 7024 7021 3 L.6 90 0.035

I}D.6 18930 7020 7008 tz 6^3 90 0.030

DD.8 268.90 7038 7008 30 ll.2 90 0.035

DD-8A 207.90 7006 6988 18 8.? 90 0.035

DD.9 445.80 7W2 6974 28 63 90 0.035

DD.lO 88.00 6992 6990 2 2.0 90 0.035

DD.l1 242.80 6966 6962 4 1.6 90 0.035

DD.12 428.20 6968 69s0 t.8 4.2 90 0,035

IID-13 42230 6971 6964 7 1.7 90 0.035

APPEF{DIX 7.4



Ditch Structure DD-1 DI}.2 DD.3 III)-4 DD.4A

10 yr - 6 hr event (in.) 130 1-30 130 r30 130
Peak Flow (cfs) 1.79 3.22 L.L8 5.09 0.69

Velocity (fps) 4.26 3.U 3.05 4.99 2.26

Required Area (ff) 0.42 0.99 039 1.02 030
Flow Depth (ft.) 0.46 0.70 0.44 0,71 0-39

lA yr - 24 hr event (in.)

-

Peak FIow (cfs)

2.00 2.00 2,00 2.00 2.00

7.13 L2.52 430 1832 1.56

Velocity (fps) 6.02 4.55 4.22 ** 5.gg 2.79

Required Area (ff) l_.18 2.75 L.02 3.06 0.56

Flow Depth (ft-) 0.77 r.l7 a.7l 1.24 0.53

Construction

-

Minimum Area (ff) 3.?:L 5.59 2.93 6.06 2.12

Minimum Depth (fr.) l2t 1.67 L.2l t.74 1.03
*Erosion Protection N N N Y N
Energr Dissipater

Intersals
100'Max.

850e/02

* Based on 1"0 year . 24 hour flolry.
** Based on installation of energr dissipaters.

TABLE I.3

DISTURBED DITCH DESIGN SUMIT{ARY

APPEI{DIX 74 35
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TABLE 1.3 (Continued)

DISTURBED DITCH DESIGN SUMI\{ARY

Ditch Structure DD.5 DD.6 DD.8 Dt)-8A DD.9

10 yr - 6 hr event (in.) 130 130 1-30 130 t.30

Peak Flow {cfs} r.26 6.62 0.68 730 t.26

Velocity (fps) 2.ll L0.06 3.74 6.17 3.52

Required Area (ff) 0.60 0.66 0.18 L.18 036

Flow Depth {ft) 0.55 0.57 030 0.77 0.42

10 yr - 24 hr event (in.) 2.00 2,00 2.00 2.00 2.00

Peak Flow (cfs) 2.81. 21.74 1.69 ?,3.43 2.86

Velocity (fps) 2.57 8.06 4.70 8,25 432

Required Area (ff) 1.09 2.70 0-36 2.84 0.66

Flow Depth (ft") o.74 1.L6 0.42 L.L9 0.59

Construction

Minimum Area (ff) 3.08 5.51 L.69 5.7L 23.3

Minimum Depth (ft") l.u L.66 0.92 1.69 L.08

*Lining/Bedrock Y/N N t*Y N Y N

Rip-Rap D.n 7n

* Based on 10 year - 24 hour florr.
** 0n Bedrock

APPENDIX 7.4 36
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TABLE L3 (Continued)

I}ISTURBED DITCII DESIGN SUMIUARY

Ditch Structure DI)-L0 IID-LL DD.12 DD-1.3

10 yr . 6 hr event (in.) 130 130 r..30 130

Peak Florv (cfs) 2.59 7.58 4.ll 0.28

Velocity (frs) 2.14 330 4.07 1.48

Required Area (ff) 0.94 230 1.01 0.1.9

Flow Depth (fr.) 0.69 1,.07 0.71 031

10 yr - 24 hr event (in.) 2.00 2.00 2.00 2.00

Peak Florry (cfs) 7.44 24.05 13.5L 0.6L

Velocity (fps) 3,57 4.40 5'47 L.80

Required Area (ff) 2.08 5.46 2.47 0-34

FIow Depth (fr-) 1.02 L.65 1.11 0.41

Construction

Minimum Area (ff) 4.62 9.25 5.LE 1.66

Minimum Depth (ft.) t.52 2.15 1.61 0.91.

*Linine/Bedrock Y/It[ N N N N

* Based on L0 year - 24 hour flol.

APPENDIX 7.4 37
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TABLE 14

DISTURBED CUL\{ERT I}ATA

Culvert ID I*ngt! Slope 7o Manningts No.
I}C-2 45 2.Wo 0.020

DC-4A 170 6.Wo 0.020
DC.5 25 2,Wo 0,020
DC-6 80 2.Wo 0.020
DC.7 50 2.Wo 0.020

I}C.8 50 1.0.07a 0.020

DC.8A 150 16.Wo 0.020
DC-9 L20 25.Wo 0.020

DC-10 8s 25.Wo 0.020
DC-l0A 60 20.Wo 0.020

DC.11 60 5.Wo 0.020
DC.12 75 l0.Wo 0.020
DC.13 65 5.Wo 0.020

E(g'ffi 95 +S#To osi}0

APPENDIX 7-4 38
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FIGURES

Figure I Culvert Nomograph

Fignre 2 Rip-Rap Chart

Figure 3 Undisturbed and Disturbed Ditch, Tlpical Section (Unlined Ditch)

Figure 4 Undisturbed and Disturbed Ditch, Tlpical Section (Lined Ditch)

Figure 5 Undisturbed Culvert Inlet, Tlpical Section

Figure 6 Main Bypass Culvert Outlet
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RIP-RAP CHART
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Table Lf Sediment Pond Design

Table 17 Sediment Pond Stage-Volume Ilata
Table 17A Sediment Pond Stage-Discharge Data (Open Channel Spillway)
Table 18 Sediment Pond Stage-Discharge Data (Principal Spittway)
Table 19 Sediment Pond Stage-Discharge Data (Emergen(y Spillway)
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Figures

Figure 8 Sediment Pond Stage - volume Curve
Figure 9 stage Discharge curve - rntercell spillway
Figure L0 Sediment Pond Frincipal Spillway Stage - Discharge Cuve
Figure 11 Sediment Pond Emergenry Spillway Stage - Discharge Curve
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s509/023.L Design and Qo-nstruction Specifications for Se4imentation Po4,d

All construction of sedimentation ponds witl be performed under the
direction of a qualified, registered professional engineer,

The upper cell (cell A) of the sediment pond will be constructsd rrith an open
channel spillway with a minimum depth of 1,5' belorv the top of the dam.
The lower cell (cell B) will be constructed with a combination of 2 spillways.
The principal spillway will be a 36u C.M.P. culyert riser and oil skimmer.
This spillway will overllow at an elevation at least 3' below the top of the
dam. This spillway will discharye directly into the bypass culvert (UC-OO)
which is located beneath the pond. In the unlikely event of failure of the
principal spillway, the lower pond cell will also be equipped with a second
(emergency) culvert spillway, consisting of a 36" C.M.P, culvert riser and oil
skimmer' with a minimum depth of 2.0'below the top of the dam. This
spillway will also tlow directly into the undisturbed bypass culvert (UC-OO).
The open-channel spillway will be constructed of grouted rip-rap or
concrete, and will hnve a minimum 5' bottom width with 2h :lv side slopes.

The area of pond construction shatl be examined for topsoil, and where
present in removable quantities, such soil shall be removed separately and
stored in an approved topsoil storage location.

In areas where frll is to be placed for the pond impoundment stnrcfures,
natural ground shall be removed for at least 12" below the base of the
structure.

Native materials shall be used where practical. Filt wilt be ptaced in lifts not
to exceed L5n and compacted prior to placement of next left. Compaction of
atf frll materials shall be at least gSVo.

Rip'rap or other protection (culverts, concreteo etc.) will be placed at al1

inlets and outlets to prevent scouring. Rip-rap will consist of substantial
(non-slaking) rock material of adequate size.

a)

b)

c)

d)

e)

f)
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Decanting of the ponds, as required, will be accomplished by use of a

portable pump with an inverted inlet and a pumping capacity of lfi) gpm or
greater. Samples will be collected prior to decanting of the pond. If the
quality of the water meets the requirements of the [J.P.D.E.S. Permit,
decanting will proceed. Discharge samples will be collected as per the
approved U.P.D.E.S. Discharge Permil

Slopes of the embankments shall not be steeper than 2h I Lv, inside or
outsideo with a total of the inslope and outslope not less than 5h : 1v, except

where arsas of the pond are incised.

Tops and external slopes of the impoundments rsill be planted with an

approved seed mix to help prevent erosion and promote stability.

Top width of the embankments shall be not less than (H+35)/5, where

fl = Height of llam in feet.

h)

i)

j)
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3.2 Sediment-Yjeld

The Universat Soil Loss F,quation (USLE) was used to estimate sediment yield from

disturbed areas. All soil loss from this area was assumed to be delivered to, and

deposited in the sedimentation pond.

Erosion rate (A) in tons-per-acre-per-year is determined using the USI.E as

follows:

r = (R) (K) (LS) (cP)

where the variables R, Iq LS, and CP are defrned as follows:

Variable '3R" is the rainfall factor which can be estimated from ft = Z7Paiwhere P

is the 2-year, 6-hour precipitation yalue. P for the lVest Ridge area is 0.82" as

shown in Section 2.L. Therefore, the estimated value of *Rt for this area is L7.45.:

Variable '6Kt' is the soil erodibility factor. For disturbed areas, the "Ktt value is

conserratively estimated to be 0,5. '6Ktt is estimated to be 0.035 for undisturbed

arefls,

Variable '3LS" is the length-slope factor. This figure was determined by applying

the slope length.and percentage for each sub-drainage area to the chart in Figure

5.L5, p. 334, "Applied Hydrologr and Sedimentologr for Disturbed Area$", Barfield,

Warner and Haan, 1983.

Variable "CF is the control practice factor, which can be divided into & cov€r and a

practice factor. For purposss of these calculations, the following *CPt values were

used:

Site

Compacted Areas

Reseeded

Undisturbed Area

CP Faclgr
1.20

03E

0.L5

The sediment volume is based on a density of 100 pounds per cubic foot of
sediment
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Slope

Lengfh

F'eet

9lo2

SIope
Dra

Riglt Fork-Disturbed

Right Fork-Und isturbed

tl-€ft Fork-Disturbed

+Left Fo rk-Und is tu rbed

Main Canyon-Disturbed

Main Canyon-Undisturbed

17.4s

17.45

t7.45

0.s

0.035

0.5

17.45

17.45

0.03s

17.45 0.03s

K Acres

12.97

57.62

5J&
5.75

t)*+
21.6s

1*3
4.86

rG8+
s.11

Cell A

0.438

t3t4

R (vo LS CP A** Yield***
1s0

9s0

680

82s

1s

68

95

9.7

67.s

3.10

83.94

3.20

L.20

0.15

1.20

0.15

830 7E 92,92 0.15

32.#

7.68

3E#1

33.s0

8.50

0.193

0.203

0.089

13.09

es39
0.081

0.029

7.O9 0s55
0.013

r00 1.25

77.39

r.2

Total Sediment l year (ac.fl)
Total Sediment 3 years (ac.ft.)

Drains to Ceil B
A = tons/acne-year

Yield = aere-fUyear

Cell.B

0.170

0.510

TotA!

0.608

r,824

+

**
***

33
The volumes shown in Tabte !( are from the volumes calculated from the
precipitation 

' runoff and sediment yield for a 10 year - 24 hour precipitation evenL
The volumes were calculated based on the disturbed areas (and contributing
undisfurbed areas) runoffvalues, developed using the design parameters described
in this section.
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1-

2-

3-

4-

J.

6-

7-

8-

TABLE 16

SEDIMENT FOND DESIGN

Use 2.00u for 10 year . 24 hour evenL

Disturbed Area llraining to Pond = 23.58 acres.

Runolf Curye Number = CN = g0 (Disturbed)

Ilisturbed Area Runoff = (From Table g, l0 yr./24 hr.)

Undisturbed lVatershed = B4JB Acres

Runoff Curve Number (See Table 3)

undisturbed Area Runoff (From Table 4, 10 yr/24 hr)

Sediment Storage Volume

USLE .I.824

Ilirect Precipitation into Pond
L.66 acres x 2.ffi" I lZ in.lft

Total Required Pond Volume
2.160 + 2.79t + 1.924+ 0.277

Pond Actual Volume at Principat Spillway

Peak Flow (25 year - 6 hour event)

Note: Refer to Appendix I for computer backup data.

a*AA acJt=

2.790 flc.fiL

-+ge*,gsdt,

0.eZZ ac;tt

4F1.acJt,

8.170 ac.ft.

-
23.73 cfs

9-

10-

1.1-

L2-
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TABLE I.7
WEST RIDGE SEDIMENT POND

STAGE VOLUME DATA

Elevation Arca (ff) Volume

(ac. ft.)
Acc. Volume

{ac. fL)
Remarks

6936 196.2 0 0 Bottom Celt A

6938 51448.7 0.143 0.143

6940 8J07.s 0316 0.459

6942 L0,755.2 0.438 0.E97

6942.8 0.2t3 1.110 607o Sediment Cleanout Level

6944 L2,527.2 0.s34 1.43r

694s.4 0.4r9 1.850 Maximum Sediment Level

6946 14,333.5 0.617 2.048

6948 162e6.8 0.703 2,751

6950 18J31.s 0.79s 3.546

69s2 20pTe.e 0.8E6 4.432

6952.s 20.704.0 0.235 4.667 Spillway Cell A

6954.s 22,490.1 o.992 5.659+ Crest Cell A

6926 363.0 0.000 4.667 Bottom CGtl B

6928 10,209.0 0.2{j 4.910

6928.80 0.226 5.135 607o Sediment Cleanout Level

6930 13?292.9 e539

0J13
s.449 Maximum Sediment lxvel

6932 Lsa2o.4 0.654 6.103

6934 L7 324.9 0.747 6.8s0

6936 L9,402.2 0.843 7.693

6937 20360.0 0.456 8.149 Principal Spillway

6938 21,407.9 o.479 8.628 Emergency Spillway

694fi 23,73I.5 1.036 (10.6s6)*'* Crest Cell B
* Volume at Upper Dam Crest.
:s* Total Volume at Crest of Both Dams.

I'{ote: 0.29 ac. ft. surplus with

sediment at maximum.
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TABLE I7A

SEDIMENT POND
INTERCELL OPEN.CIIANNEL SPIIIVAY

STAGE DISCHARGE DATA

DISCIIARGE (cfs)

Q = 3.087 brr rr; where b = Average \ryidth = s +- (5+.-4d)

2

Note: *25 year - 6 hour Peak FIow to upper celt = 1.5.20 cfs.

. Flowwill pass through spillwny at a depth of 0.g3'.
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IYeir Flow

0rifice

Pipe,.Flow

Q= CIEtt';Wh*cC= 3.0rL= g.4Z

g = 2826 Hfr

Q = Cta {@; W'hae Ct=0.G, a =7.A65, g =I?

Q = is 33.9L {H

TABLE 18

SEDIMENT POND
PRINCIPAL SPLLWAY

STAGE. DISCHARGE DATA
36U C.FI.P. RISER

g50e/02

Flow

22, Ke = 1.0, .f;6 = 0*5, trft = 0,05, I, = 2gr

8= atk(ntYrtTlhraea= 
7.065,s= iz,Ht = f;l+ 4 -[(0.6X2.0I = H*(1+ ^f;k+ 15a RcL)'

Q = 30t1 (fr " 22)w

Stage (fL) , ,, ,. Discharge (cfs)

VYeir Flow Orifice Florv Pipe Flow

0.00 0.m 0.00 44-81

0.20 2.53 15,17 46.t0

0.40 7.15 21.45 48.71

0.52 10.60 24.45 49.82

0.60 13.13 26.27 s0.55

0.80 20.22 3033 s2.33

0.t9 *23.73 3I.99 53,10

1.00 2t.26 33.91 54.04

1.20 37.15 37.15 55.70

r.40 46,81, 40.12 5732

1.60 s7.t9 42.89 5t.gg

l-E0 6E.25 4s50 60.42

2.00 79.93 47.96 61-91

*eir contrnlled at H = 0.gg,.
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TABLE 19

SEDIMENT POND

EMERGENCY SPLLWAY

STAGE . IIISCIIARGE DATA

36U C.M.P. RISER

Stage (ft.) Discharye (cfs)

TYeir Flow Orifice Flow Pine Flow

0.00 0.00 0.00 44.E1

0.20 2.s3 15.17 46.80

0.40 7.15 21.45 48.71

0.s2 1.0.60 24,45 49.82

0.60 13.13 26.27 50ss

0.80 24.22 3033 52.33

0.89 *?3,73 31.99 53.10

1.00 28.26 33.91 54.04

1.20 37,1s 37.15 55.70

1.40 46.81 40.12 s7 32

1.60 57.19 42.89 58.89

L.80 68.25 45.50 60.42

2.00 79.93 47.96 61.9l

*25 vear - 6 [our Peak Floru = 23,13 cfsl Flow is weir controlled at H = 0.89'.

Wqir Flow

OJifice Flow

Pine. HIpr

Q = CIJI\Wh*eC = 3'0, ^L = 9'42

I =?f,,26 Hn

Q = Cts rl@;whsE C/=0.6, a =7.065,t =32

g = is 3391 fIf

9=:t -A2Y-.iwtwta=7a65,g=3\H,=fr+ 
4-1P.5)Oo). H+22.Ke =rL,xb=oj',ft=oJf',L=N

(L+ Et+ Eb+ KcL)'

Q=nzt(H+22f

I 
Note Ftorv Data is bosed on no low passing thmugh Principol Spillway Risen
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3.4 Sediment Pond Summary

The Sediment pond has been designed to contain the disturhed area (and

contributing undisturbed area) runoff from a 1.0 year - 24 hour precipitation

evenf along rrith 3 years of sediment storage capacity. Runoff to the pond

will be directed by various ditches and culverts as described in the plan.

The required volume for the sediment pond is calculated at 7.051, acr9 feet,

including 3 years of sediment storage. The sediment pond size is 2 cells with

a total volume of approximatety 8.1-70 acre feet at fhe Principal Spillway'

which is more than adequate. If sediment is allorved to reach the maximum

volume in both the upper and lower cells, as determined by the markers, the

ponds will still have 0.29 ac. ffL surplus storage capacity above the 10 year '
24 hour design.

The pondwill meet a theoretical detcntion time of 24 hours, It is equipped

with a 36" cmp culvert riser and oil skimmer for a principal spillway and a

36" cmp culvert riser emergency spillway. Any discharge from the pond will

be in accordance with the approved UPDES Permit.

The pond inlets are protected from erosion. The principal spillway, and/or

emergency spillway will discharge directly to the undisturbed bypass culvert

(UC-OO), and to the main canyon drainage.

The pond is tempor&ry, and will be removed upon frnal reclamation of the

property.

The pond has been constructed according to the design criteria listed under

"Construction Specifications for Sedimentation Ponds".

The pond is equipped with an inter-cell open channel spillway constructed of

grouted rip-rap or concrete. In addition, the lower cell (cell B) is equipped

with a vertical 36" cmp culvert and oil skimmer as a principal spillway and a

vertical 36" cmp culvert riser as an emergency spillway. Dimensions of the

inter-cell spillway are a minimum depth of 2.0'r 5' bottom width and 2h : 1v

sideslopes. Calculations in Table L7A show the spillway will pass the

a)

d)
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expectsd peak flow of 15.20 cfs from the upper cell at a depth of 0.gS'.
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The principal spiltway in the lower cetl (B) is sized to carry runoff ftom a 25
year - 6 hour precipitation event, which is shorrn on Table lL as 23.73 cfs.
This overflorry is a 36" cmp culvert frtted with an oil skimmer as shonm on
Map 7-4. The discharge will go into by-pass culvert UC-OO, which is
located beneath the ponds. In the event of failure of this overflow, the lower
cell is also equipped with an additional 36" cmp emergency spillway as noted
io g) aboYe.

The 36" cmp principal spillway will carry the peak flow from a lS year - 6
hour event at a depth of 0.89' over the pipe as shown on Table lE and Figure
L0. The emergency spillway is constructed L' above the principal spillnray
elevation. This spillway is a minimum of 2.0' belorv the top of the dam, and
will carry the entire flow of the 25 year - 6 hour event at a depth of 0.t9',
Ieaving more than a foot of freeboard to the top of the dam. See Table Lg
and Figure 11 for Stage - Discharge details for the Emergency Spillway.

The runoffftom the lower spillway will travel into by-pass culvert UC-OO,
which will then discharge to the main channel belorv the minesite.

The main canyon culvert is adequatety sized to caIry the florr of the
undisturbed by'pass drainage plus the pond overflow. It discharges into the
Main Canyon drainage approximately 390' downstream of the pond outleL

The culvert outlet is equipped with an adequately sized rip-rap apron to slow
the comhined florv sufficiently to prevent erosion of the downstream channel,

k)
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FIGURE 7

ASCA-X Containment
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Plan View

Section View
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I}ESIGN OF DRAINAGE COF{TROL STRUCTURES

FOR
RECI,AI\{ATIO N IIYDRO I,O GY

Reclamation Hydrologr

4.1 General

4.2 Reclaimed Area Drainage Control
43 Restored Channels

4.4 Sediment Pond

Table 20 Final Reclamation - Drainage Areas Contributing to Channels
2l Final Reclamation - Drainage Structure Flow Summary
22 Final Reclamation - Restored Channel Design Parameters
23 Final Reclamation - Restored Channel Flow Calculations

Figure L2 Restored Channel Tlpical Sections

54APPENDIX 7-4



s509/02

Recla ma tio*,Hydr.plogy

4.L General

Prior to construction of the mine site and facilities, it is propossd to only slightly
alter the existing side and main canyon channels to allorr for culvert installation.
The main channel bottom will be graded to a bottom width of approximately 12'

with approximate 2h I lv side slopes. The side channel bottoms wilt be graded to a
width of approximately 4' with approximate 2h : lv side slopes. In areas of existing
topsoil' the channel areas will be covered with a layer of frlter fabric extending a
minimtrm of L0' each side of the channel banks. Bypass culverts will then be

installed and necessary earthwork will be done to construct the mine site. Upon
frnal reclamation, all hydrologic controls, including the sediment pond, will be

removed. During regrading operations, the backlill over the channels wilt be

removed down to the filter fabric, The fabric will also then be removed, exposing

the nearly natural, pre-existing channels. Construction and reclamation in this
manner will allow for a more complete and natural restoration of channels. Since

the existing channels flre stable and naturally rip-rapped and sized, no additional
rip-rap or channel sizing is proposed. As the culvert is removed, silt fence will be

installed along the channel banks in those arsas where topsoil was replaced or
flreas that have in-place topsoil resources. Refer to Map 5-9 for the location of the
silt fences.

Reclaimed channels are noted with an RC'Letter (i.e. RC-BB). Channels are
shown on Map 5-9, *Minesite Reclamationtt.

A typical channel cross-section for each side and main channel is shorvn on Figure
L2. Calculated florvs for the applicable storm event were then routed through the
channels to detetmine if reclaimed channel sizes were adequate for the design

tlows. (See Table 20). In all cases, the channels were adequately sized to safely

cflrry the contributing area runoff.
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s509/024.2 Beclaimed Area Dlainagg Sontrol
During frnal reclamationo all previously installed drainage controls, including the
sediment ponds, will be removed, The reclaimed area wiII be roughened by
discontinuous tilling and/or "gouging" the area with a trackhoe bucket, The
roughening will create furrorrys or depressions at approximately L8" deep
throughout the reclaimed flrea. In addition, straw or wood mulch wilt be used in
frnal seeding of the area. Roughening will continue to the existing channel banks,
and the entire reclaimed area, including channels, will be reseeded according to the
approyed plan.

Prior to removal of the sediment ponds, a series of 4 silt fences will be installed
across the main drainage channel below the pond area, as shoum on Map S-9.
These silt fences will remain as final treatment for runofffrom the reclaimed site
until Phase II Bond Release requirements are met. These are, horveyer, only
secondary sediment controls. The primary sediment control from the reclaimed
site will be extensive roughening/gouging, use of mulch and revegetation.

Calculations have been run to estimate the total sediment production from the
reclaimed site, and to evaluate the effectiveness of the treatments.

The Universal Soil Loss Equation (USLE) was used to estimate sediment yield from
disturbed areas. All soil loss from this area was assumed to be delivered to, and
deposited in the main channel,

Erosion rate (A) in 161s-pcr-acre-per-year is determined using the USLE as
follorrysr

[ = (R) (K) (LS) (Cp)

where the variables R, Xv LS, and CP are defrned as follorrs:

Variable '5R" is the rainfall factor which can he estimated from ft = 2zPg;where p
is the 2-year, 6-hour precipitation value. P for the West Ridge flrea is 0.82" as
shown in Section 2.L. Therefore, the estimated value of "Rtt for this area is 12.45.
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Variable nK" is the soil erodibility factor. For disturbed flreas, the .rKD value is
conservatively estimated to be 0.25. 5{K" is estimated to be 0.035 for undisturbed
anEas.

Yariable .(LS" is the length'slope factor. This figure was determined by apptying
the slope length and percentage for each sub-drainage area to the chart in Figure
5'L5' p' 334, 'S,pplied Hydrolory and Sedimentologr for Disturbed Areasrr, Barfield,
Warner and Haan, lg83.

Yariahle"CPs is the control practice factor, which can be divided into fl coyer and a
practice factor. For purposes fo these calculation, the foltowing ..Cprr values were
used:

Cover Factof - *Co

Reclaimed Area - Wood Fiber Mulch
Undisturbed Area - Section 3.2
Disturbed Area - Section 3.2

- * 0.01

- 0.1.5

- 1,20

Assumed equal to r..e since the land is not used for crops.

The table on the following page is a summary comparing cxpected sediment
contributions from the proposed dtsturbed area only, under all three phases of
conditions - undisturbed, Ilisturbed and Reclaimed.

I-t{otcl While this set of calculations assume all sediment production is delivered to
the main channel, this is probabty not the case. The deep surface gouging on both
sides of the channel during reclamation will likely trap most, if not alln of the
transported sediment prior to reaching the channel.

The sediment vol 'me is hnsed on a density of 100 pounds per cubic foot of
sediment.

*Barfreld, et.al., t gES, Appendix SA.
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Un d i s tu rbed/Ili s turbed/Recla im ed

SedimeRt Yield Calculations - U$LE
(Proposed Disturhed Area Only)

$lope

Drainage R K Acres Length Slope LS CP A* Yield**
Feet (To)

RfSht Fork-Utrdlsturtcd l7# 0JBS l2.yt 150 tS 3.10 0.15 O.A4 0Jl0l?

Right I'orlr.Dlrt[t { 17/6 05 l:2y, t5|) Ut 3.r0 til 32/K- 0.UXX}

Rigbt ForlGRcchlned LTAS O2S X2'9'7 150 lS 3.10 0Ol 0.1352 OIXXI9

Lft Fort-Undtsturtcd tTAs 0Jxt5 5.7t 6t0 95 3,m 0.15 0t9:t 0fln8
Irft ForlGDlstu Gd 17/6 0.5 5.7t 6t0 95 3n Lm 33.51 0,0089

Lcft Fort Rechiucd L7A5 0rS 5.78 680 9.5 320 oJt 0.fif96 0.tXXt4

MdD Can on-Undhturtcd llAS 0.1b5 /f8:t 100 9J L?.5 o.ts 0.1l.tt 0JXna

Ittrln crtrtotr-Dlsrurted tTAs 05 ,["33 100 9.7 lzs 120 il]JD 0J290

Itlrh Crnyon-Rcclrlmcd LTAS 025 4.E3 lm 9.7 1J5 0.01 0JS/IS 0.0001

TDtrl Scdfment (Utrdktudcd Strt ) ....... 0fr027
Totrl S€diEGnr (DiraurM Sratc) ... ....... 03112
Tbtal Scdimcnt (Rcclrlmcd State) . . . . . . . . . 0.001{

r A = totrs/rcrsFlr
rr Ybld = acrt-ftArcor

SJ|mmary

The above table indicates the sediment contribution from the reclaimed aneas of the
minesite will be approximately 0,0014 acre feet per year, as compared to 03112 acre
feet per year for the disturbed area. When the reclaimed areas are calculated as

undisturbed' the total minesite sediment contribution increases slightly to 0.002?
acre feet per year, yerses the 0.00t 4 noted in the tahle above.

This indicates the proposed reclamation process wiII actually red-uce the expected
sediment contribution over natural, undisturbed conditions. This is primarily due
to the extensive roughening and use of wood frber mulch to reduce runoff.

43 Rgstored Channels
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As mentioned in Section 4.1, existing channels will only be slightly altered prior to
construction. The restored main channels will have a botiom width of
approximately L2'with 2h : Iv side slopeso and the side channels are proposed to
have a bottom rridth of approximately 4'with 2h I Lv side slopes. The overall
channel slopes are not proposed to be altered during construction or reclamation.
Since the existing channel bottoms nre proposed to be only slightty regraded and
widened, existing, natural rip-rap will be left in place; therefore, no additionnl rip-
rapping is proposed for reclamation.

The restored channel sizes were for checked adequa(y to carry runoff from a 100
year - 6 hour storm evenL As shown on Tabl e 23, all chnnnels are adequate$ sized
to carry the projected runoffwith at least I'of freeboard. See Figurellfor a
typical section of the reclaimed channels and snmltrBry of flow depths and
velocities.

4.4 S..ediment Pond
As discussed in Section 4.L, the sediment pond witl be removed during frnal
reclamation. Prior to removal of the pond, a series of 4 silt fences will be placed
across the main canyon channel below the pond. Sediment control for the
reclamation will be accomplished by extensive roughening/gouging and revegetntion
of the reclaimed area nnd installation of sediment traps in the restored channels.
The silt fences will act as secondary, final sediment controls. These fences will be
maintained until Phase II Bond Release. See Map 5-9 '(Minesite Reclamation" for
location nnd reclamation details.
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TABLE 20

FINAL RECI,AMA.*TION

DRAINAGE AREAS CONTRIBIJTING TO CHANNELS

Refer to Map 7-2 for drainage areas and Map 5-9 for reclamation channels.

RC-DD (Side Channel) UA.DD

RC-IIF (Side Channel) UA.FF

RC.GG RC-DIll RC.FlFe UA A.A,,

UA-larUA-lb, UA-2a, UA-zb, UA-3,
uA-4, UA-s, UA-?, UA-g

DA-l, DA-z, DA-3, DA-4, flA-4A, DA-s,
rlA-6,

DA-7, DA-g, DA-X

RC.JJ (Side Channel) UA.JJ

RC.KK UA-HH, UA-10a, UA-10b,

UA-10c, UA-8, RC-JJ

DA-Y, DA-8, DA-10

RC-MM (Side Channel) UA.MM

RC-PP (Side Channel) UA.PP

RC.QQ RC-GG, RC-I(rL RC-MM, RC-PP, UA-12,
uA-14, UA-r6

DA-11, DA-t2, DA-13, IIA-1.4, DA-Z
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TABLE 2|
F'INAL RECI,AIVIATION

I}RAINAGE STRUCTURE FIJOW SI]MIVIARY

Channel 10/6

cfs

r.00/6

cfs

RC.DD 0.15 0.92

RC.FF 0.16 0.95

RC.GG 21.08 69.9E

RC-JJ 0.50 2.16

RC-KK Ll,I"3 35.65

RC.MM 0.07 0.52

RC-PP 0.1.L 0.69

RC.QQ 35.88 11635

Flows from Table 4, and Table 9.
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TABLE 22

FINAL RECI,AMATION
RESTORED CHANNEL DESIGN PARAMETERS

Channel Bottom

width (ft.)
Side Slope

HrV
Slope

Va

Reclaimed

Depth (fr)
Manning's

No.

RC.DD 4 ?tl 24.5 1.5 0.035

RC.FF 4 Ltl 24.4 1.5 0.035

RC-GG L2 2:l 6.4 3.5 0.035

RC-JJ 4 2tl u.6 L.5 0.035

RC.KK t2 2z1. 10.0 3.0 0.035

RC.MM 4 2rl 4t.7 1.5 0.035

RC-PP 4 2zl 40.5 1.5 0.035

RC-QQ T2 ZtI 63 4.0 0.035
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TABLE 23

FINAL RECI,AIvIA*TION
RESTORED CHANNEL FLow CAIJCUI,ATIONS

Channel RC.DI} RC.FF RC.GG

10 yr - 6 hr event

(in.) 1-30 1-30 r.30

Peak Florr (cfs) 0.L5 0.16 21.08

Velocity (hs) L.66 1,.70 4.99

Req'd Area (ftt) 0.09 0.09 4.24

Flow Ilepth (ft.) 0.02 0.02 033

100 yr - 6 hr event

(in.) 2.00 2.00 2.00

Peak Florv (cfs) o.g2 0.95 6g.gg

Velocity (fus) 336 3.40 7.70

Req'd Area (ftt) 4.27 0.29 9.09

Flow Depth (ft.) 0.07 0.07 0.69

APPENDIX ?.4

TABLE 23 {Continued)



FINAL RECI"AI\{ATION

RESTORED CHANNEL FI.OW CAIJCUI,ATIONS

Channel RC.JJ RC.KK RC.MM RC.PP RC.OO

L0yr-6hr
event (in.) 1.30 130 t30 130 t.30

Peak Flow (cfs) 0.50 11.13 0.07 0.1.L 40.45

Yelocity (fus) 2.66 4.49 1.43 L,7l 6.29

Reqtd Area

(ft.t)
0.19 2.48 0.05 0.06 6.43

Flow Depth (ft.) 0.05 0.20 0.01" 0.02 0.49

l{ilyr-dhr
event (in.) 2.00 2.00 2.00 2.00 2.00

Peak FIow (cfs) 2.16 35.65 0.52 0.69 r.163s

Velocity (fps) 4.65 6.96 3.L5 3.51 9.L3

Req'd Area

(fr-t)

0.46 5.12 0.17 0,20 t2.74

Flow Depth (ft.) 0.11 0.40 0.04 0.05 0.92
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Depth Normal

1..10
1.0
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Depth Normal
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Proj ect Title
WATERSHED HYDROGRAPH

= WEST RrDcE UA-AA iA / 6l

#1
72 .0

= 732 .0 acres
= 5400.00 Feet
= L738.0 feet,.
= 0.49 hours
= SCS Upland Curves
= Forested

= 732.A acres

= 1.3 inches
= SCS G hour design st,orm
= L2.48 cfs
= 3.77 acre ft

Inflow int,o structure # 1Struct,ure tlrtr>e : Nul I

Wat,ershed data for watershed
Curve number
Area
Hydraulic length
Elevat ion change
Concentration Lime
Concentration time type
Unit, hydrograph rype

Tota1 Area

Storm data
Tot,al precipitat ion
St.orm type
Peak Discharge
Discharge volume



Proj ect Tltle
WATERSHED HYDROGRAPH

RrDcE UA-AA (t0 / Z+)

1
NUI 1

= WEST

Inf Jow i-nto strucEure #
St ructure type :

Watershed data for
Curve number
Area
Hydraulic length
Elevat, ion change
Concentration time

watershed Orl. 
o

= 732 .0 acres
= 6440.00 Feet
= 1738.0 feet,
= 0.49 hours

Concentration time type
Unit hydrograph Eype

Total- Area =

Storm data
Total- precipiLation =
Storm type =
Peak Discharge =
Discharge volume =

= SCS Up1and Curves
= Forested

732 .0 acres

2 .0 inches
SCS Type 2 storm, 24 hour storm

44.04 cf s
17.83 acre ft



Pro j ect Title
WATERSHED HYDROGRAPH

= WEST RrDGE UA-ea (Zs/G)

fnflow into structure # 1Structure type : Nul_ l_

Watershed data for watershed. # 1
Curve number = 72 . eArea = 732 .0 acresHydraulic length = G400.00 FeeLElevation change = 173g.0 feet.Concentration time = 0.49 hoursconcentration time type = scs uprand curvesIjnit hydrograph type = Forested

Total- Area

St,orm data
Total precipiLation
Storm type
Peak Discharge
Discharge .volume

= 732-0 acres

= 1. 6 inches
= SCS 5 hour design storm
= 24.94 cfs
= B.?5 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA-AA (100/6)

wat ers:*U Orrt 
. o

= 732 .0 acres
= 5400.00 Feet
= 1738.0 feet.
= 0.49 hours

Inflow into sLructure # 1
Structure type: Null

Watershed dat,a f or
Curve number
Area
Hydraulic length
EI evat j-on change
Concentration time
Concentrat ion time type
UniC hydrograph type

Total Area =

Storm data
Tot.aL precipitation =
Storm type =
Peak Discharge =
Discharge volume =

= SCS llpland Curves
= ForesEed

732 .0 acres

2. 0 inches
SCS 6 hour design storm

45.45 cf s
17,83 acre ft



Pro j ect Tit,le
wATERSHED HyDRocRApH = wEsT RrDGE UA-DD (10/G)

fnflow into structure # 1
I Structure Lype: Null_

- Watershed data for watershed # 1Curve number FrArea or ' u
Hydrauli" lengrh = 16s3i;3 F::;'Elevatj_on chanqe = 940.0 feet.Concent,ratj-on ti_me = 0.09 hoursConcentration time type = SCS Upland. CurvesIJnit hydrograph type = Forested

Total Area ZZ .S acres
Storm daLa
I"fFf precipitarion = 1.3 inchesStorm t)rpe = SCS 6 hour J"=ign stormPeak Discharge = 0.15 cfsDischarge volume = 0.02 acre ft

--

-



fiffif;ff#t;+f;*o**n* = wEsr RrDcE UA_DD (ta/z+)
f nf low into st,ructure # 1L strucLure type: Null

-
Wat,ershed data for watershed # 1Curve number _ 65.0Area
Hydrauli. rensrh == 16s3i;3 F::;=Elevation change = 940.0 feet.Concentrat,ion iime = 0.09 hoursConcent rati_on t ime type = SCS Upland CurvesUnit hydrograph type = Forested,

Total Area ZZ.S acres
Storm daLa
Total precipitation = 2. 0 inchesStorm type = SCS Type Z 

-*tor*, 
24 hour stormPeak Discharge = 0. G4 cfsDischarge volume = 0.25 acre ft

-
v



Pro j ect TitIe
WATERSHED HYDROGRAPH

= WEST RrDGE UA-DD (25/6)

f nf l-ow into sL ructure # I
Struct,ure type : Nul I

Watershed data for watershed # 1
Curve number = G5.0Area =Hydraulic lengt,h =Elevation change =Concentration time =Concentrat j-on t ime type =Unit hydrograph type =

Total Area =

Storm data
Tot,al precipitation =Storm type =
Peak Discharge =Discharge volume =

22 . S acres
1-550.00 Feet

940.0 feet.
0.09 hours

SCS Upland Curves
Forested

22 .5 acres

1,5 inches
SCS 6 hour design storm

0.44 cf s
0.09 acre ft



Proj ect Titl-e
WATERSHED HYDROGRAPH

= WEST RIDGE UA-DD (100/6)

fnflow into structure # 1
Structure type: Nu]1

Watershed data for watershed # 1
Curve number = G5.0
Area :
Hydraulic length =Elevat.ion change =
Concentration time =
Concentration time type =
Unit hydrograph tytrle =

Tot.al- Area =

SIorm dat,a
Total precipitation =
Storm type =
Peak Discharge =
Discharge . volume =

22 .5 acres
1-550.00 Feet

940.0 f eet.
0 .09 hours

SCS Upland Curves
Fore s t ed

22.5 acres

2 .0 inches
SCS 6 hour design storm

0.92 cf s
0.25 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

RIDGE UA- FF ( 1O / 6 )

1
NUI I

= WEST

Inflow into sEructure #
SE.ructure tYPe:

Watershed data for watershed # 1

curve number = 55 ' o
Area
Hydraulic length
Elevation change
Concentration Eime
Concentration time tYPe
tlnit hydrograPh tYPe

Total Area =

Storm data
Total precipitation =
Storm tYPe =
Peak Discharge =

Discharge volume =

= 23.3 acres
= A579.00 Feet
= 1000.0 feet.j 0. 08 hours
= SCS Upland Curves
=. Forested

23 .3 acres

1. 3 inches
SCS 6 hour design st'orm

0.16 cfs
0 . 02 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST R.IDGE uA- FF (Lo / 24)

= 23 .3 acres
= L5'19.00 Feet
= 1-000.0 feet.
= 0.08 hours
= SCS Upland Curves
= Forested

23 .3 acres

2.0 inches
SCS T)rpe 2 storm , 24 hour storm

0 .57 cfs
0 .26 acre ft

fnflow inLo structure # 1-

Structure type: NuIl

Watershed data for watershed # 1
Curve number = 65.0
Area
Hydraul- ic length
Elevation change
ConcentraLion time
Concentration t,ime Lype
Unit hydrograph type

Tot.al Area =

Storm data
Tot,a1 precipitation =
Storm type =
Peak Discharge =
Discharge volume =





I

I Project Title = WEST RrDGE UA-FF (100/5)
r WATERSHED HYDROGRAPH

It #:l:[,]:':;::""ure # 
*1,,

I Watershed Cata for watershed # 1

I Curve number = 65.0
I Area = 23 .3 acres
I Hydraulic length = 1579.00 Feer

I EHIS:i::.lli"3i*. = 'o3l;3 fi3li;
I concentration Lime type = scs uprand curves

I 
Unit hydrograph type = Foresred

I 
Tot,al Area = 23.3 acres

I 
tiSiTrT:S.ipirarion 

= z.oinches
I Storm type = SCS 6 hour design storm
I Peak Discharge = 0.95 cfs
I Discharge volume = 0.2G acre ft

Itl

I
I
I
I

I

I
I

I

I

I

I

I

I



-

I Projecr Tirle wEsT RrDcE uA_I{H (10/6)
I WATERSHED HYDROGRAPH

I f ;r;;-;-;=-=i-j='-==---= " ---..

| - - *"a.rshed data for watershed # 1t ::::'""*.' : ,lE:B -",."
I Hydraulic length = 4262. O0 Feet
I ElevaLion change = 1Gl-6.0 feet.
I Concentralj.on time = 0.27 hours
I Concentration time type = scs upland curves
I unr.E nydrograph tl4)e = ForeEt.ed

I 
-- Total Area = 236.8 acres

I - t;:ilrof,l3.rnr.".ro,, = 1.3 inches

t i53i*o1l3i"."" I """rlrl"lr"desien storm

I 

Discharge.volume = 2.30 acre fr

I

lo
I

I

I
I

I

I

I



Proj ect. Title
WATERSHED HYDROGRAPH

= WEST R]DGE UA-HH (TO / 24)

InfJow into structure # l-
SErucLure type: Nul l

Watershed data f or watershed # l-
Curve number = ?5. 0

Area = 236 .8 acres
Hydraulic length = 4262.00 Feet
Elevation change = 151-5.0 feet.
Concent.rat ion t ime = A .27 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Forested

Total Area = 236.8 acres

Storm d.ata
Total precipitat ion = 2 .0 inches
Storm type = SCS Type 2 storm , 24 hour st.orm
Peak Discharge = 32.78 cfs
Discharge voJume = 8.16 acre ft



Pro j ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA-HH (10o/6 )

236.8 acres
4262.00 Feet
15L5.0 feet.

0 .2'7 hours
SCS Upland Curves
Fore s t ed

Inflow into structure # 1
StrucLure type: Null

Watershed data for watershed # 1
Curve number = 76.0
Area
Hydraul ic lengt,h
Elevation change
Concentration time
Concentration time type
Unit hydrograph type

Total Area =

Storm data
ToEaJ precipitation =
St.orm type =
Peak Discharge =
Discharge volume =

235.8 acres

2 .0 inches
SCS 6 hour design storm

25.+4 cfs
8.15 acre ft



-

f Project ritle = wEST RrDcE uA-,J,r (10/6)
I WATERSI{ED HYDROGRAPH

I t:$i::":3':,f5:"'""'" o 
*i,...

I
I - - Watershed dat.a f or wat.ershed # 1
I Curve number = 8O.o
I irea = j.2 acres
I Hydraulic length = t285.OO FeeE
I Elevation change = 88G.0 feec.
t Concent.ration time -: O.oG hours
t Concentration time t14pe = SCS Upland Curves

t 
unit hydrograph type = ForeEted

I 
-- Total Area = 7.2 acres

I 
-- ti:i:rdff3"i.pir"tio,, 

= 1.3 inches
I SE.orm type = SCS G hour design storm
I Peak Discharge = 0.50 cfs
I Discharge volume = O.L2 acre ft
I
IIlr
I
I
I
I
I
I
I

I

I
I

I

I



! ero j ect ri r te = WEST RrDcE UA-J-] (1,0 / 24)
I WATERSHED HYDROGRAPH

I |) #:l:L#';d::"'ture # 
milr

I
I .3:H:n;l#3:" for watersl"u orl.o

I Area = 7 .Z acres

t HI3i3I1H H:353 = "33;?3 i::i
I Concentration time - 0. Od hours
I Concentrat ion t ime type = SCS lJpland Curves

I 
iJnit hydrograph type = Foresred

I 
Total- Area = 7 .2 acres

I 
tiSlltT:3.ipirarj.on 

= z.oinches
I storm type = scs Type z storm, 24 hour storm
I Peak Discharge = 2 . GS cfs
I Discharge volume = 0.34 acre ftI

ll

;'
I

I
I

I

I

I

I

I

t



Proj ect Title
WATERSHED HYDROGRAPH
l- Inflow into structure #
lI sE,ructure tYPe:

-

= WEST RrDGE UA-JJ {25 / 6)

1
NuIl

= '1 .2 acres

1.5 inches
SCS 5 hour design storm

1.l-2 cf s
0.20 acre ft

Watershed data for watershed # I
Curve number = 80.0
Area = 7-2 acres
Hydraul-ic length = 1285.00 Feet
Elevation change - 885-0 feet.
Concentration Lime = 0-06 hours
Concentration time type = SCS Upland Curves
Unit hydrograPh tYPe = Forested

Total- Area

Storm data
Tot.al precipit.ation
Storm type
Peak Discharge
Discharge volume



-

I D'.,.\i a.'t 'r'l-r- = WEST RIDGE UA-,JJ (1OO/5)I weitniinp -syonocnepn

I t:$*["::':,i:l"'""'" o *i"
I
f -- waeershed data for watershed # 1
I Curve number = 80.0
I Area = '1 .2 acre1
I Hydraulic length = L285.OO FeeE
I Elevation change = 88G.0 feet.
t Concent,raE.ion time : O.oG hours
I Concentration time t1rye = SCS Upland Curves
I Unit hydrograph t1rye = ForestedI
I -- Total Area = 7.2 acres

| -- scorm <iaca
I Total precipiE,ation = 2. O inches
I Storm tl4)e = SCS 6 hour design storm
I Peak Discharge = 2.1G cfs
I Discharge volume = 0.34 acre ft
I

It
t
I
T

I
I
I
I
I

I

I

I

I



Project Titl-e = WEST RIDGE UA-MM (10/5)
WATERS}IED HYDROGRAPH

^3 fnflow into structure # 1

- 

StrucEure type: NuIl
-

Watershed data for watershed # 1
Curve number = 64 .0
Area = 13.8 acres
Hydraul- ic lengt.h = 17 22 . 0 0 Feet
Elevation change = l-l-1-3.0 feet..
Concent.ration time = 0.08 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Forested

Total Area = 13 .8 acres

Storm data
Total precipitation = L.3 inches
Storm type = SCS 5 hour design sEorm
Peak Discharge = 0 .07 cfs
Discharge volume = 0.01 acre ft

t



Proj ect Title

Watershed data for wat,ershed # 1
Curve number = 64.0
Area
Hydraul- ic length
El-evat, ion change
Concentration time
Concentration time type
Unit hydrograph type

Tot.al- Area =

Storm data
Total precipit at ion =
Storm tytrle =
Peak Discharge =
Discharge volume =

RIDGE UA-MM (Lo / 24)

1
Nul I

= 13.8 acres
= l'722.00 Feet
= 1113 . 0 feet .

= 0.08 hours
= SCS Upland Curves
= Forest.ed

L3 .8 acres

2 .0 inches
SCS Type 2 storm, 24 hour storm

0.32 cf s
0. 14 acre ft

= WEST
WATERSHED HYDROGRAPH
l- rnf l-ow int o structure #

- 

Structure type:
-



WATERSHED HYDROGRAPH
L fnflow into structure # t

- 
Structure type: Null_

-

Pro j ect Tit,Ie

Tota] Area =

Storm data
Total precipitat.ion =
Storm type =
Peak Discharge =
Discharge volume =

= WEST RIDGE UA_rurM (25 / 6)

13 .8 acres
t722.00 Feet

l-11-3 .0 f eet,.
0.08 hours

SCS Up1and Curves
Forested

l-3 . I acres

Wat.ershed data for watershed # 1
Curve number = d4.0
Area =
Hydraulic length =
ELevat j-on change =
Concentration time
Concent rat ion t ime t.ytrre =
Unit hydrograph type =

l- . 5 inches
SCS 6 hour design storm

O.24 cf s
0. 04 acre ft



Projecr Tirle = WEST RIDGE UA-MM (100/6)
WATERSHED HYDROGRAPH

L lnflow into structure # 1
II St ructure type : Null

-

Watershed data f or watershed # l-
Curve number = 54.0
Area = 13 .8 acres
Hydraul-ic length = t722.00 Feet
Elevat ion change = l- l- l- 3 . 0 f eet .

Concentration time = 0.08 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Forested

Total Area = 13 .8 acres

Storm data
Tot.al precipitation = 2.o inches
Storm type = SCS 6 hour design storm
Peak Discharge = 0 .52 cfs
Didcharge volume = 0.1-4 acre ft

-



Proj ect Titl-e
WATERSHED HYDROGRAPH

= WEST RIDGE UA- PP ( T. O / 5 )

= l-6.9 acres
= t723.00 Feet
= 1183.0 feet.
= 0. OB hours
= SCS Upland Curves
= Forested

15.9 acres

Inflow into structure # 1

St ructure EYPe : NuIl

Watershed daEa f or watershed # 1-

Curve number = 55.0
Area
Hydraulic length
Elevation change
Concentration time
Concentration time tYPe
UniE hydrograPh tYPe

Total Area =

Storm data
Total preciPitation =
Storm tYPe =
Peak Discharge =
Di$charge volume =

1- . 3 inches
SCS 6 hour design storm

0.l-1 cf s
0.01 acre ft



Proj ect Tit.Ie
WATERSHED HYDROGRAPH

RrDGE UA- PP lo / 24l]

1
NUI 1

= l-5.9 acres
= ].723.00 Feet,

= 1-l-83.0 feet.
= 0.08 hours
= SCS Upland. Curves
= Forested

15. 9 acres

2 . O inches
SCS Type 2 storm, 24 hour sLorm

0.49 cfs
0.1-9 acre ft

= WEST

L lnflow into sLructure #

- 

Structure tYPe:

Watershed data for watershed # I
Curve number = 55.0
Area
Hydraulic length
Elevat.ion change
Concentrat.ion time
Concentration [ime LYPe
Unic hydrograPh tYpe

Total Area =

Storm data
Toeal preciPiEation =
Storm EyPe =
Peak Discharqe =
Discharge volume =



ProjecE. Titfe = WEST

WATERSHED HYDROGRAPH
l- Inflow into sLructure #
rI Structure tlPe:

-

Watershed daEa for watershed
Curve number =

Area
Hyd.raul ic length
Elevation change
Concent.rat' ion t ime
Concentration time tYPe
IJnit hYdrograPh tYPe

Tota1 Area =

Storm daLa
Total PreciPitation =

Storm tYPe =

Peak Discharge =
Discharge volume =

RrDGE UA- pp Qs / 6I

1
NUII

#1-
55.0
15 .9 acres

L723.00 Feet
l-183 .0 f eet.

0.08 hours
SCS UPland Curves
Forested

1-5 . 9 acres

l- . 6 inches
SCS 5 hour design sLorm

0.33 cfs
0.07 acre ft



Pro j ecE Tit.Ie
WATERSHED HYDROGRAPH

RIDGE UA-PP (100/6)

1
NuI I

= WEST

Inflow into structure #
Structure EY;2e:

Watershed data f or watershed # l-

Curve number = 55.0
Area
Hydraulic }ength
ElevaLion change
Concentration t.ime
Concentrat,ion time tYPe
UniE hydrograPh tYPe

=Tota1 Area

Storm data
Total precipitation :Storm type
Peak Discharge =
Discharge volume --

= L5 .9 acres
-- L'723,00 FeeE
= 1l-83.0 feeE.
= 0.08 hours
= SCS Upland Curves
= Forested

l-5 . 9 acres

2 .0 inches
SCS 6 hour design storm

0 .59 cf s
0 .19 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

RIDGE UA- ]-a ( 10 / 5 )

1
Nul I

= WEST

Inflow into structure #
Structure tYPe:

Watershed data for watershed # 1

Curve number = 54.0
Area
Hydraulic length
Elevation change
Concentrat i-on t ime
Concentrat j-on t j-me tYPe
Unit hydrograph Eype

ToEal Area =

Storm data
Total precipitation =
St,orm Lype =
Peak Discharge =
Discharge volume =

= 10 .3 acres
= L555.00 Feet
= 930.0 feet .

= 0.08 hours
= SCS Upland Curves
= ForesEed

10 .3 acres

1.3 inches
SCS 5 hour design storm

0.05 cfs
0.00 acre ft



-

I iffffi:i"3tili*o"*"* = wESr RrDcE uA_r.a (Io/z+)

lf JHi:I"i3':ri!:"""" o *i'
I
I 

- .E:ff:n:S#::' ror watersh"u orn'. 
o

I fiiEi"",.t. lensrh = :.rrll;i iSIi.f Elevation change = 930.0 feet.I Concent,ration time = 
-Ol6e 

i,orrr"I concentrati"l :ip. rype = scs-uirana curves
I 

unir hydrosraph rtpe ' = r,"i"J|.a
f -- Total Area = 10.3 acres
I -- Storm data

I ilii*^iG'pitaEion : ,". i#.'""n'"f Peak DischarqE - - 
"-ii- ^;-"-"'*' at lr()ur sEorm

I oi".r,iig"-,iii." : 
""";,ii=:3:.tr.-' 24 hour eto

I
Itr
I
I
I

I
I

I

I



Pro j ect Titl-e
WATERSHED HYDROGRAPH

Inflow into strucEure #
Struct.ure tYPe :

Watershed data f or watershed # l-

Curve number
Area
Hydraulic length
Elevation change
Concentration time
Concentration time tYPe
Unic hydrograPh EYPe

RIDGE UA- l-a Q5 / 6)

1
NuI I

= WEST

Total Area

Storm daEa
Tot aI prec iP i L at ion
SLorm LYPe
Peak Discharge
Discharge volume

64.0
10 .3 acres

= 1555.00 Feet
= 930.0 feeE.

0.08 hours
= SCS Upland Curves
= Forested

= L0.3 acres

1.6 inches
SCS 6 hour design storm

0 .18 cf s
0 .03 acre ic



Pro j ect Title
WATERSHED HYDROGRAPH

RrDGE UA-1a (r-00/5)

1
NuL l

= WEST

Inflow into structure #
SEructure tlrPe:

Wat.ershed data f or watershed # 1

Curve number = 64 .0
Area = 10.3 acres
Hydraulic length = 1555.00 Feet
Elevation change : 930.0 feet.
Concentration time = 0 .08 hours
ConcenErat.ion time type = SCS Upland Curves
Unit, hydrograph type = ForesLed

Total Area

SLorm data
Total precipitation
Storm fype
Peak Discharge
Discharge volume

= 10 .3 acres

2.0 inches
SCS 5 hour design storm

0.38 cfs
0.10 acre ft,



I Project Tirle = WEST RIDGE UA_lb (to/6)
T WATERSHED HYDROGRAP}I '

It i$l:hi:':#::""rure # rv;i

I Wat,ershed data f or watershed # 1

I Curve number = 90.0I Area = 14 .5 acres
I Hydraulic length = t4A?.00 Feet
I El-evation change = 900.0 feet.
I Concentration ti-me : 0.0g hours
t concentration t.ime type = scs upland curves

I 
Unit hydrograph Lype = Foresled

I Total Area = 14.5 acres

I -: Storm data
I Total precipitat ion = l- . 3 inchesI Storrn lype = SCS G hour de s ign storm
t Peak Discharge = 0.9? cfs
I Discharge volume = 0.23 acre ft
I

Ir
I
I
I
I

I

I
I

I
I

I

I



Pro j ect TiE Ie = WEST RIDGE UA- 1b (tO / 24)
WATERSHED HYDROGRAPH

^a Inflow into sEructure # l_

- 

Structure t1rye: NulI
-F

Wat ershed dat,a f or watershed # L
Curve number = 80.0
Area = 14 .5 acres
Hyd.raulic length = 1,42?.00 Feet
Elevation change = 800.0 feet.
Concentration time = 0.09 hours
concenE,rat ion t ime type = scs upland curves
Unit hydrograph type = Forested

Total Area = 14 .5 acres

St.orm d.ata
Total precipitation = 2.0 inches
storm type = scs rype 2 storm , 24 hour storm
Peak Discharge = 5.20 cfs
Discharge volume = 0.dB acre ft

-
!-



-

I Project ritle wEsr RrDcE v*-rb (25/6')
I WATERSHED HYDROGRAPH

It ;;;;;";;=i,.i;:*"'*'. * *.1.=

I -- waE,ershed data for tratershed # 1
I Curve number = 80. O

I ilEi.",.r. lensEh = ,nri1;3 F!lE"I !;revaEJ.on change = g00.0 feet..
f Concentration time = O.Og horrr"I Concentration time type = sCS Uftana Curves
I Unic hydrograph r,ype = Foresi,ed
T
I -- TotaL Area = 14.5 acres

I -- SEorm data
I Total precipitation = 1.5 inchee
I Storm t)t)e ScS 6 hour design etormI Peak Dischargb = 2. rg Ji"
I Diecharge voiume = 0.41 acre ft

IIr
I
II
It
I
I
I
I
I
I

I
I

I

I



-

I #ff#:i"3til;*oo*n* = wEsr RrDcE uA-1b ..00/6')

la :i:i:I"i:':dtrucrure o 
*ir,.

I
I 

- *8:ff:T$J::" ror watersh'u orl.o

I ;;i;.",.r. lensrh = ,.r;.;; F;i.t :ffi::;i:3.i3;"gi*. = '31;3 fsii;I Concenlration time tsype = SCS Ultana Curves

I 
Unit hydrograph tt4)e = poreeled

I -- Total Area = 14.5 acres
I -- storm data
I Total precipitat,ion = 2.0 inches

t ;::floi:ffi"'n" I '""nlrl"Ii-JJJis" "tor*
I Di$charge volume = O.GB acre ft

Ilot
I
I
I
I
I
I

I
I

I

I



Proj ect Tit le
WATERSHED HYDROGRAPH

RrDGE UA-2a (ta/aj

1
Nul 1

= WEST

Infl-ow into st.ructure #
Structure t,1rye :

WaLershed data f or wat,ershed # 1
Curve number = 64 .0
Area = 3.5 acres
Hydraulic length =Elevation change =
Concent.rati-on time :
Concentration time type =Unit hydrograph type =

Total Area =

Storm dat,a
Tota1 precipitat,ion =
Storm tlr;le =
Peak Discharge =
Discharge volume =

917.00 Feet
61-0.0 feet.
0.04 hours

SCS Upland Curves
Forested

3 .5 acres

i- . 3 inches
SCS 5 hour design sEorm

0.02 cfs
0.00 acre ft,



Proj ect Title
WATERSHED HYDROGRAPI{

Concentrat. ion t. ime type
Unit hydrograph type

ToEal Area =

Storm data
Total precipitation =
Storm Eype =
Peak Discharge =
Discharge volume =

SCS Upland Curves
Forested

3 .5 acres

2 .0 i-nches
SCS Type 2 storm, 24 hour storm

0.09 cf s
0.03 acre ft,

= WEST RIDGE uA-2a (Lo/?4)

Inflow into structure # 1
Structure type : Nul- l

Wat.ershed data f or watershed # 1
Curve number = 64.0
Area = 3.5 acres
Hydraulic length = 917,00 Feet
Elevation change = 610.0 feet.
ConcenEration time - 0.04 hours



I Project Title = 6EST RrDGE UA-2a (25/GI
r WATERSHED HYDROGRAPH

t |l ll|l:I"i:';d:ructur *1',

I Watershed data for watershed # 1I Curve nurnber = 64 .0f Area = 3 .5 acres
I Hydraulic lengrh = 912.00 FeetI Elevation change = 610.0 feet.
I Concentration t,ime = 0 . 04 hoursI Concentration time tySle = scs upland. curvesI Unit hydrograph type = ForesteflII Total Area = 3 .5 acres

I Scorm ciaca

I Tot,al precipitation = 1.d inchesr sEorm twe = scs 6 hour design stormI Peak_ Discharge = 0.0d cfsI Discharge ,rolrr** = 0.01_ acre ft

tlf
I
I
T

I

I

I
I

I
I

I



t fii;ffi;#ti*f;*ocRApH = wESr RrDcE uA- 2a ( 10 0 /6 )

lr i#l:I"i:'3d:f".rure # *i'

I 
.3:ff:n;fJ3:. ror watersl"o o.n'. 

o

t ti5l."lic lensrh = sL7];3 F::;=

I Ei;I3:i;l,i3i"3i*. r 'll;l f;*:;
I $;l;.il;5:5;:lo;'T;5*. = F::.3i13"u-i'".,*=

I ---:"::..'" 
3sacres

I 33:ii^ffiFiprtation = scs I fl"il'lEil_n" s.ormI ;i31',3il:T;?;*. r 3:f ;::"-;;=^.p'
I
Ilil

I

I

I

I
I

I



Proj ect Title
WATERSHED HYDROGRAPH

RrDcE UA-2b (l-o/5)

1-

NuI 1

= WEST

Inflow into structure #
St.ructure E1rye :

Watershed dat.a for watershed # 1
Curve number = 80.0
Area = 10 .2 acres
Hydraulic length = 972.00 Feet
Elevation change = 758.0 feet,.
Concentration time = 0.04 hours
Concentration Eime type
Unit hydrograph type

Total Area =

Storm data
Tota1 precipitation =
Storm L).pe =
Peak Discharge =
Discharge volume =

= SCS Up1and Curves
= ForesEed

1-0.2 acres

1.3 inches
SCS 5 hour design storm

0 .75 cf s
0. 17 acre ft



Proj ect Tit1e
WATERSHED }IYDROGRAPH

= WEST RIDGE UA- 2b (LO / 24ll

Watershed data f or watershed # l-
Curve number = 80.0

G-. rnflow into st,ructure # 1
lf SLructure type: NulIv

Area
Hydraulic length
Elevation change
Concentration time
ConcenErat ion t ime tytrre
Unit hydrograph t.ype

Tot,a1 Area =

Storm data
Tota1 precipitation =
Storm tl4le =
Peak Discharge =
Discharge volume =

= 10 .2 acreg
= 972.00 Feet
= 768.0 feet.
= 0.04 hours
= SCS Upland Curves
= Forest.ed

10.2 acres

2 .0 inches
SCS Tl4re 2 sEorm , 24 hour storm

3 .84 cfs
0.48 acre ft



f -ll:rlt ri t te = wESr RrDGE uA- ab (zs / G )I WATERSHED HYDROGRAPH

tt #:i:I-il';d!'.,"rure#*l'

I .3:ff:n;3#3:. for warershed # 1
= 80.0

I ti;l.*ic lensrh = ,rl];l F:IE=I E*I3:i:l,l3i"g:** : '31;l i:::;
I $;l;"ffi518::nl'[fu!rne = F::.3i:3il ii"*=II
I 

tisiltT:S.ipirarion 
= 1.6i-nches

t ;::il\l$;*,n* = '"',.:rl":i J;;isn srorm
I Discharge volume = o . 29 acre f t

Itt

I
I
I
I

I

I

I

I



Project Title = WEST RIDGE UA-Zb (J-00/6)
WATERSHED HYDROGRAPH

t Inflow into sEructure # 1
f Structure Lype: Null__

WaLershed data for wat,ershed. # 1
Curve number = g0 .0Area = 10.2 acresHydraulic length = 9?2.00 FeetElevation change = ?Gg.0 feet.Concentration time = 0.04 hoursconcentrat ion t ime tlFe = scs upl and curvesUnit hydrograph t)rpe = Foresled

Total Area = 10.2 acres

Storm data
Total precipit.ation = Z.O inches
Storm Eype = ScS 6 hour des ign st,ormPeak Discharge = 3.13 cfsDischarge volume = 0.4g acre ft

L
--\-



I #ffiff;#';+fi*oo*n, = wESr RrDGE uA-3 rro/e r

I|l l$l:I"ll':dtructure#*l'

I
l 

-3:ff:n:s-fl3:- for wa.ershed o,l. 
o

I ti5l.*ic lengrh = ?Bol;3 F::;=I E*:3:i::,i3i"gi*. = '31;l f;n:;
I $;ff.ffi5i#:lnl'[fu:*" r F::.38*il-lr='*=II Tota1 Area = ?. g acres

I Storm data
I ToLal precipitation = 1.3 inches

I ;::il-of5Ef;*,n* = 
scso1ul":i.desisn storm

I Discharge volume = 0.13 acre ft

tIt
I

I
I

I

I

I

I

I



Pro j ect Tit,le = WEST RID6E UA- 3 (tO / Z4I
WATERSHED HYDROGRAPH

1[ Inflow into structure # i-|J Struct,ure type: NulI

-
Watershed daLa for waLershed # 1
Curve nurnber = 90.0Area = 7.g acres.Hydraulic lengt,h = T90.00 FeetElevation change = S7g.0 feet.
Concentration time = 0 .04 hoursconcentration time type = scs upland curvesUnit hydrograph tytrre = Foresled

Total Area = ?.8 acres

Storm data
Total precipitation = Z.O inches
storm Lytr>e = scs Type z storm, 24 hour stormPeak Discharge = Z.g1 cf s
Discharge volume = 0.3G acre ft

-



Pro j ecr TiEle = WEST RIDGE UA- 3 Q5 / 6)
WATERSHED HYDROGRAPH

fnflow inLo structure # 1-

Structure t1rye: NulI

Watershed data for watershed # 1
Curve number = 80.0
Area = 7.8 acres
Hydraulic lengt.h = 780.00 Feet
Elevation change = 578.0 feet.
Concentration time = 0.04 hours
Concentrat ion time type = SCS Upland Curves
Unit hydrograph trltpe = Forested

ToE,aI Area = 7 .8 acres

SLorm dat,a
Total precipitation = l-.5 inches

, Storm type -- SCS 5 hour design sEorm
Peak Discharge = L.26 cf s
Discharge volume = O .22 acre f t,



Project Title = ryEST RID6E UA-3 (j-00/G)
WATERSHED HYDROGRAPH

^-.- f nf low into sE,ructure # 1
I St.ruct.ure type: Nul_I

--
Watershed data for watershed # 1Curve number = g0.0
Area 7.g acresHydraul-ic length = Tg 0 . 00 Feet
E1evaE,ion change = 5?g.0 feet.ConcentraE,ion t.ime = 0.04 hoursconcenEration time type = scs uprand curvesUnit hydrograph type = Forested.

Total Area = ?. g acres
Storm data
Tota1 precipitation
SEorm type
Peak Discharge
Discharge volume

= 2. 0 inches
= SCS 6 hour design storm
= 2.39 cfs
= 0.35 acre ft

I



-

I ;ffffi:;"3';ii*oo*"" = wESr RrDGE uA-4 (r'016)

I a ;t;'l;i-;:j.;=j!'...."'" * 
.,1.=

I -- wacersned ctata for watershed # 1
f Curve number = G4.o

I ffEi""rr. lensrh = ,uol;3 i!lE'I Elevation change = gze. o fe"t.I Concentration time = 
-O.O+ 

frol.,r"I concentration time type = scs-Ultana Crrrr,""

t 
unit, hydrosraph rtpe = F"r"J["a

I 
-- Tota1 Area = 3,G acres

I -- Storm data
I Total precipir.ation = 1.3 incheeI stonn t)4)e = scs 5 trour aesign stormI Peak Diecharge = 0.02 cts
I Discharge voiume = o.oo acre fr

Ill
I
I
I
I
I
I
I

I
I

I

I

I



storm

I Project Title = WEST RIDGE UA-4 (tO/24)
I WATERSHED HYDROGRAPH

lf Jffi:H"i:';#::""ture # ulir

I Watershed data for watershed. # l-

I Curve number = 84.0

I ff;:"*ic lensrh = Bsol;8 F::;=
I Elevat,j-on change = G2g.0 feet.
I Concent,rat.ion time = 0,04 hours

I ;:l:"ffi5i8:lni'[fu:** = ;::*3i:3"u curves

I
I 

Tota1 Area = 3,G acres

I Storm data
I Total precipitation = 2.0 inches

I ;:3il-"1gf;*'n* = 
scsoT*""?==torm ' 24 hour

I Discharge ,roi*** = 0.04 acre ft
r

IIt
T

I
I
I

I
I

I

I
I

I

I

I

I

I



f Pro j ect ritle = ryEST R1DGE UA-4 (zs / 6tr WATERSHED HYDROGRAPH

It ;$i:Lil'r#:ructure # 
milr

tI Watershed data for watershed # 1I Curve number = G4.0I Area = 3. G acres
I Hydraul-ic length = g50.00 Feet,

I EH:3:i::,i3i"3i*. : ,31;l 
I3:l;I concent rat ion ti-me type = scs uprand curvesI Unit hydrograph type = Foresled

I Total Area = 3.G acres
II Scorm ciac,a

I ToEaI precipitat j-on = l, . G inches

I ;::il-"ll|;*,n. = 
scso 

lol"H"desisn storm
I Discharge ,rolr*u = 0 . 01 acre f t,

IIt
I

I
I

I

I
I

I
I

I

I



f Project Titl-e = WEST RIDGE UA_4 (rOO/e )I WATERSHED HYDROGRAPH

t t l$i:I*i:';#:rucrure #,rhr

I Warershed data for watershed # 1

I ;:il" number 
= 't .Z acres

I Hydraulic length = 850.00 Feet

I 3H:3:l;:.;:l"gi*. : 'B?;l ilil;
I ;;l;"il;5ffi:lni'1fu:*. = F::"3813"u 

curves

II Total Area = 3.6 acres

I Storm dat,a
I Tota1 precipitation = Z.O inches

I ;::il-"i58f;*,n* = 
scsolrl'lr**"=isn storm

II Discharge volume = 0.04 acre ft
I

IIt
I
I
I

I
I

I

I
I

I

I
I

I



Proj ecE Title
WATERSHED HYDROGRAPH

Area
Hydraulic length
El-evat ion change
Concent.rat i-on t ime

Total Area

St,orm data
Total precipit,at j-on
Storm type
Peak Discharge
Discharge volume

= wEsr RIDGE UA,5 (10/6)

Inflow into structure # 1
Structure type: NuIl

Watershed data for wat,ershed # 1
Curve number = G4.0

concent.rat ion t ime type = scs upland curvesUnit hydrograph type = Foresled

= l_.3 acres
= 400.00 Feet
= 298.0 feet.
= 0.02 hours

= 1.3 acres

= L.3 inches
= SCS 5 hour design storm
= 0.01 cfs
= 0 .00 acre ft



storm

I Project Title = WEST RIDGE UA-S (tO/24)
I WATERSHED HYDROGRAPH

lf li:i:["i:';d:r.ucture # 
miri

I Watershed data for watershed # 1I Curve number = G4.0I Area = 1.3 acres
I Hydraulic length = 400.00 Feet,t E*:3:,':l,i3i"gi*. = '31;i fi331;
I Concent,rat. ion t i_me tlnpe = scs upland curves

I 
Unit hydrograph rype = Foresled

I 
rorar

I Storrn daE,a

t Tota1 precipitation = A.0 inches

I ;::il\lfff;*,n* = 
scsolg*.?*"torm , 24 hour

I Discharge roln** = 0. 01 acre ft

TIt
I
I
I

I
I

I

I
I

I

I

I



I

t ;ffffi3i#';ii*on*"" = wESr RrDcE uA-s (2sl5)

I i llfi:r"il'iltructure o 

"l'I
I 

- "8:ff:n:sJ::" ror watersh'u orn'. 
o

I ff81"",.r" lensrh = nool;8 F!IE"t Elevat,ion change = 298. O teet.I Concentration time = O. OZ frorrr"t Concent.ration t. j.me t14>e = SCS 
-r!pi""a 

Curves

I 
Unit hydrograph rl4>e = Foresied

I -- Total Area = 1.3 acree

I -- St'orm dara
I Total precipitation = 1.6 inches
I Storm type = SCS 6 hour design stormI Peak Discharge = O. OZ cis
I Discharge volume = 0.OO acre ft

Ilr
I
II
II
I
II
I
I
I
I
I

I

I
I

lo



Proj ect Title
WATERSHED HYDROGRAPH

RIDGE UA-s (1oo/6)

1
Nul 1

= WEST

I nf low into s t ruc t.ure #
StrucEure t14re :

Watershed data f or wat,ershed # l-

Curve number = 54 ' 0
Area
Hydraulic length
Elevat.ion change
Concentration t ime
Concentration t,ime tYPe
Unit hydrograph EYPe

Total Area =

Storm data
Total precipitaLion =
Storm type =
Peak Discharge =
Discharge volume =

l- . 3 acres
400.00 Feet
298.0 feet.

0 .02 hours
SCS Upland Curves
Forested

l- . 3 acres

2
SCS 5

.0 inches
hour design storm

04 cfs
0l- acre f t.

0
0



Project Tit]e = WEST RIDGE UA-? (r_0/6)
WATERSHED HYDROGRAPH

L rnflow into structure # 1
lI StrucEure type: Null

-

Watershed data for watershed # L
Curve number = G4 .0
Area = 3.0 acres
Hydraulic length = 880.00 Feet
Elevation change = SG8.O feet.
ConcentraEion time = 0.04 hours
Concentration time type = SCS Upland Curves
Unit hydrograph t.ype = Forested

Total Area = 3 .0 acres

Storm data
Total precipitation = 1.3 inches

. Storm t14le = SCS G hour design storm
Peak Discharge = 0.0L cfs
Discharge volume = 0.00 acre ft



-

I ;ffi;$"3tiif*oo*n" = wESr RrDGE (IA-? (ro/24)

tt 3$*I":3'#tructure o,ir,.

I
I -- Watershed daE,a for vratershed # 1I $ill;:::""., : ,,li;i ,:,,"I Elevation chaI concenrraEi;i"3i,." . t3l;i fsii;I concentration 5i1e r)pe = scs 

-riiiana 
curves

I 
unir hydrosraph rype" - = ;;;.;i"d -

Il.::"::.." 
= 3oacres

I rotal precipitation = 2. o inchesI Storm tl4)e
I eeak oii'-harse ] t"toff""?""tot*, 24 hour storm

I 
Discharge. lroirrme = O. oS aire ft

IIt
t
I
I

I
I

I
I

I

I



Pro j ect, Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA- T (25 / 6)

#l-
54. 0
3. 0 acres

880.00 Feet
568. 0 feet .

0. 04 hours
SCS Upland Curves
Forested

3 .0 acres

Inflow into sE,ructure # 1Structure type : Null

Watershed data for watershed
Curve number =Area =Hydraulic length =Elevation change =Concentration time -
Concencrat ion t ime t,ytrle =Unit hydrograph type =

Tot,a1 Area =

Storm data
Tota1 precipi E at ion =Storm Eype =Peak Discharge =Discharge volume =

1.5 inches
SCS 5 hour design storm

0.05 cf s
0.01- acre ft



I Project, Title = 6EST RIDGE UA_T (rOO/e )

I WATERSHED HYDROGRAPH

lf li:l:["ll':#::""ture # *i'
I

I
I Watershed data for watershed # 1

I Curve number = G4.0I Area = 3 .0 acres
I Hydrauli" lengrh = 880.00 Feet
I ElevaEj_on change = 5dg.0 feet.
I Concentration time = 0. 04 hours
I Concentration time type = scs upland curves

I 
Unit hydrograph rype = Foresled

I Total Area = 3 .0 acres
I
I Storm data
I Total precipitation = Z.O inchesI storm tlTle = sCS G hour des ign storm
I Peak Discharge = 0.1j- cfs.

I 
Discharge volume = 0.03 acre ft

I
I
I
ttil
I

I
I

I
I

I

I
I

I

I



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA-8 (ro/e)

Inflow into structure # l_

Structure type: NulI

Wat.ershed data f or wat,ershed # j-

Curve number = 80.0
Area = 0.8 acres
Hydraulic length =
ELevaLion change =
Concentration time =
Concentrati-on time trce =Unit hydrograph type =

Total Area =

Storm data
Tota1 precipitaEion =
Storm type =
Peak Discharge =Discharge voLume =

403.00 Feet
348.0 feet.

0. 02 hours
SCS Upland Curves
Forest.ed

0.8 acres

1.3 inches
SCS 5 hour design storm

0 .05 cfs
0.01- acre ft



Pro j ect Tit.Ie
WATERSHED HYDROGRAPH

= WEST RTDGE uA-8 (Lo/24)

Infl-ow into structure # i-
Structure type: NuII

Wat,ershed data f or watershed # 1
Curve number = 80.0
Area = 0.8 acres
Hydraulic length =Elevation change =
Concentration time :
Concent rat ion t ime E,ytrre =Unit hydrograph tytr>e =

Total Area =

Storm data
Tota1 precipitation =
Storm type =
Peak Discharge =,

Discharge volume =

403.00 Feet
348.0 feet.

0. 02 hours
SCS Upland Curves
Forested

0.8 acres

2 .0 inches
SCS Type .2 st,orm , 24 hour

0.32 cfs
0. 04 acre ft

storm



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE uA-8 (zs/a)

inf low into st,ruct.ure # 1
SEructure t.ype: Null

Wat,ershed data for watershed # l-
Curve number = 80.0
Area = 0.8 acres
Hydraulic lengt,h = 403.00 Feet
El-evation change = 349.0 feet..
Concentration t.ime = 0.02 hours
Concentrat ion t ime tytrre =Unit hydrograph type =

Total- Area =

Storm data
Tot.al precipitation =
Storm Lype =
Peak Discharge =
Discharge volume =

SCS Upland Curves
Forested

0 .8 acres

1. 6 inches
SCS 6 hour design storm

0. l-4 cf s
0.02 acre ft



-

I ;ffi3i"3tFi3*oo*"* = wESr RrDcE uA-8 (100/6)

t f 3$i:r"*';d::ucture o 

"i.,I
f -- Watershed data for watershed # 1f Curve numberI ffi:;";;";.""." : -.liji ;:::"I lii:*i::.i*tii_" = 

=;j:;: 
;5::;

I 3;l;"ff5i$ll"iit;3*' : ;::"yti.iji"6i',,""

I -- L:: :.." 
= 0 8 acres

t glii*^ifiF'ni]ation 
== "",^?.fl"il.lEirn, ".o,*I 3i35n3ii3ni5?i.. : 

---3j3::*. 
,,

I
IO
I
I
I
I

I
I

I

I



Pro3 ecr Tirle = WEST RIDGE UA_ 9 ( 1 0/G )WATERSHED HYDROGRAPH
t fnflow into structure # 1I Struct.ure type: Null
-

Watershed data for watershed, # 1Curve number = E4 .0Area r r - = 3.4 acresHydrauli. length = 850.00 FeetElevation change = 5g4.0 feet.concentration Iime : o. 04 hoursconcent.rat i-on t ime tlpe = scs upland curvesUnit hydrograph tlpe = Forested.
Total Area 3 .4 acres
Storm data
Tot,al precipitation = 1.3 inchesst'orm tyrpe = scs 6 hour d.es ign stormPeak Discharge = 0. 02 cfsDischarge volume = 0.00 acre ft

.a
I-



Proj ect Tirle
WATERSHED HYDROGRAPH

= wEsT RrDGE UA_ 9 (L0 / 24)

Area =Hydraulic length =Elevation change =Concentrat,ion time =Concent rat ion t ime t,ype =Unit hydrograph type =

Inflow into structure # 1Structure type: NuIl

Watershed data for watershed
Curve number

#1
54 .0

3 .4 acres
850.00 Feet
584.0 feet.
0.04 hours

SCS Upland Curves
Forested

3 .4 acres

2.0 inches
SCS Type Z storm , 24 hour storm0.08 cf s

0.03 acre ft

Tot,a1 Area

St,orm data
Tot.al precipi tat ion =
St orm tlrtr>e =Peak Discharge =Diqcharge volume =



Proj ecL Title
WATERSHED HYDROGRAPH

= WEST RIDGE uA-e (25/6)

Inflow into structure # 1-

Structure LySre: NuIl

Watershed data for watershed # 1
Curve number = 54.0
Area = 3.4 acres
Hydraulic length = 850.00 Feet
Elevation change = 584 .0 feet.
Concent.ration time ; 0.04 hours
Concentration time type =
Unit hydrograph type =

SCS Upland Curves
Fore s t.ed

3 .4 acresTot,a1 Area =

Storm dat.a
Tot,a1 precipitat ion =
Storm type =
Peak Discharge =
Discharge volume =

l- . 6 inches
SCS 6 hour design storm

0.05 cf s
0.01- acre ft



I Project Tirle = WEST RrDcE u,A-g (100/6)
T WATERSHED HYDROGRAPH

It ;$i:I"i:'l;::"'ture # 
*1r,

I
I Watershed data for wat.ershed # t-

I Curve number = G4. 0

I Area = 3 .4 acres
t Hydraulic length = 850.00 Feet
I Elevation change = 584. 0 feet.
I ConcentraEion time - 0.04 hours
I concentration time type = scs upland curves
I Unit hydrograph type = Foresled
t
I Total Area = 3 .4 acres
I
I -- Storm dat.a
I total precipitation = 2.0 inches I

I ltorm t)rpe = SCS 6 hour d.es ign storm
I Peak Discharge = 0.12 cfs
I Discharge volume = 0.03 acre ft
I

I

I
IIt
I

I

I

I

I



Proj ect ?itle
WATERSHED HYDROGRAPH

= WEST RIDGE UA-10a (10/5)

Inflow into structure # 1
Structure t,ype: NulI

Watershed data for watershed # L
Curve number = 74 . O

Area =
HydrauLic length =
Elevation change =
Concentration Eime =
Concentrat ion t j-me Eype =
Unit hydrograph type =

Tota1 Area =

Storm data'
ToEal precipitation =
Storm t]rpe = SCS
Peak Discharge =
Discharge volume =

3.7 acres
5 05 . 00 Feet
528.0 feet.
0.03 hours

SCS Upland Curves
Forest ed

3.7 acres

l- . 3 inches
6 hour design storm

0.l-0 cf s
0.03 acre ft



!{ATERSHED HYDROGRAPH
L rnfl-ow into sLructure #

- 
Structure t.ype:

-

Proj ect Tit le = WEST

Concentration t.ime tySre
Unit hydrograph type

Tota] Area =

Storm data
Total precipitaEion =
Storm type =
Peak Discharge =
Discharge volume =

RrDcE UA- r- 0a (L0 / 24)

t_

Nul 1

SCS Upland Curves
Forested

3 .7 acres

2 .0 inches
SCS Type 2 storm, 24 hour storm

0 .78 cfs
0 . 1l- acre f t,

Watershed data for watershed # 1
Curve number = 74 .0
Area = 3.7 acres
Hydraulic length = 505.00 Feet
Elevation change = 528.0 feet.
Concentration time = 0.03 hours



Proj ect Tit,le
WATERSHED HYDROGRAPH

= WEST RTDGE UA- 1OA (25 / 6I

Inflow into structure # 1
Structure t14re: NuII

Watershed data for wat,ershed # 1
Curve number = 74.Q
Area = 3.7 acres
Hydraulic length = 605.00 Feet
ELevation change = 528.0 feet.
Concentration time = 0.03 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Forested

Total Area = 3 .7 acres

Storm data
Total precipitation = L.5 inches
Storm Eype = SCS 6 hour design storm
Peak Discharge = 0.21 cfs
Discharge volume = 0.05 acre ft,



Proj ect TiE.le
WATERSHED HYDROGRAPH

RrDcE UA-10a (100/5)

1
Nul 1

= WEST

Inf low int o struct.ure #
Structure type:

Watershed data for watershed # 1
Curve number = 74 .0
Area = 3,'7 acres
Hydraulic length
Elevation change
Concentration time
Concent.rat ion time tySre
Unit hydrograph type

Total Area =

Storm data
Total precipitation =
Storm tlnpe =
Peak Discharge =
Discharge volume =

505.00 Feet
528.0 feet.
0.03 hours

SCS Upland Curves
Forested

3.7 acres

2.0 inches
SCS 6 hour design storm

0 .58 cfs
0.11 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

Inflow into structure # 1
Structure type: NuI1

= WEST R]DGE UA, r Ob ( 10 / 5 )

watershed # L

= 80.0
= 3 .8 acres

= "3?;13 I:::
= 0.05 hours

Wat,ershed data f or
Curve number
Area
Hydraul ic lengt.h
Elevat.ion change
Concent,rat ion t ime
Concent,rat ion t ime type
Unit hydrograph type

Tot.al Area =

Storm data
Tot,al precipitat ion =
Storm tlrtrle =
Peak Discharge =
Discharge. volume =

= SCS Upland Curves
= Forested

3 .8 acres

1.3 inches
SCS 6 hour design storm

0.27 cf s
0 .06 acre ft



Proj ect Tit1e
WATERSHED HYDROGRAPH

= WEST RIDGE UA- 1Ob (LO / 24)

Inflow into structure # I
Structure type: NuII

Wat,ershed daE,a f or watershed # 1
Curve number = 80.0
Area = 3.8 acres
Hydraul ic lengt.h =
Elevation change =
Concentrat,ion time :
ConcenErat ion t, ime t,ytr:e =Unit hydrograph type =

Total Area =

Storm data
Tot,al- precipit.aLion =
Storm Elnpe =
Peak Discharge =
Discharge volume =

t282.00 Feet
874 .0 feet.
0.05 hours

SCS Upland Curves
ForesEed

3 . I acres

2 .0 inches
SCS Type 2 storm, 24 hour storm

1.42 cfs
0.18 acre ft



Proj ect Titl-e
WATERSHED HYDROGRAPH

RrDGE UA- r- ob {25 / 6)

L
Nul- I

= WEST

InfJow into structure #
structure t1rye :

Watershed data
Curve number
Area
Hydraulic length
Elevation change
Concentrat.ion Lime
Concentrat,ion time tYPe
Unit hydrograph tYPe

Total Area =

Storm data
ToLal preciPitation =
Storm tlr5le =
Peak Discharge =
Discharge volume =

for watershed
=

#l-
80.0

3 .8 acres
l-282.00 Feet

874 . 0 feet.
0.05 hours

SCS Up1and Curves
Forested

3 .8 acres

1
SCS 6

.5 inches
hour design sLorm

50 cfs
1L acre ft

0
0



Proj ect Title
WATERSHED HYDROGRAPFI

= WEST RIDGE UA- 1Ob ( 1O O / 6 )

watershed # 1

= 80.0
= 3 .8 acres
= 1282.00 Feet
= 874.0 feet.
= 0.05 hours

= 3 .8 acres

2.0 inches
SCS 5 hour design storm

L. L5 cfs
0.18 acre ft

fnflow inLo st,ruct.ure # 1
St,ructure type: Null

Concentration time Lype = SCS Upland Curves
Unit. hydrograph type = Forested

Watershed data for
Curve number
Area
Hydraulic lengEh
Elevation change
Concentrat.ion time

Total Area

Storm data
Tota1 prec ipitat, ion
Storm type
Peak Discharge
Discharge volume



Proj ect Title
WATERSHED HYDROGRAPH

= wEST RrDGE UA- i-Oc (rO/e )

f nf low into st ruct,ure # 1
Structure type: NuIl

Watershed data for watershed # J-
Curve number = 90.0

concentration time type = scs uprand. curvesUnit hydrograph tl4>e = Foresled

Area
Hydraulic length
EJevat j-on change
Concentration t ime

Total Area

Storm data
Total precipitation
St,orm tl4le
Peak Discharge
Discharge voJume

= 1.5 acres
= 5?1.00 Feet
= 370.0 feet.
= 0. 03 hours

= 1.5 acres

= 1. 3 inches
= SCS 6 hour des ign st.orm: 0.11 cfs
= 0.02 acre ft



Pro j ect Tit,le
WATERSHED HYDROGRAPH

RIDGE UA- 10 c (1-o / 24)

1-

NuI 1

= WEST

Inflow into strucLure #
St.ruct,ure type :

Watershed data for watershed # 1
Curve number = 80.0
Area
Hydraul ic lengt.h
Elevation change
Concentrat,ion time
ConcenLrat, ion t ime t ytrle
UniE hydrograph type

Total Area =

Storm data
Total precipitation =
Storm tlnpe =
Peak Discharge =
Discharge volume =

1.5 acres
571.00 Feet
370.0 feet.
0.03 hours

SCS Upland Curves
Forested

1.5 acres

2.0 inches
SCS Type 2 storm, 24 hour storm

0.58 cf s
0.07 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= wEST RIDGE UA- l-0c (ZS / 6)

#1
80. 0

1.5 acres
57f .00 Feet
370.0 feet.
0.03 hours

SCS Upland Curves
Forested

1.5 acres

1.6 inches
SCS 5 hour design storm

0.25 cf s
0 .04 acre ft

fnflow inLo structure # l_

Structure tlTe : Nul I

Watershed d,ata f or watershed
Curve number =
Area =
Hydraulic length =
Elevation change =
Concent rat i,on t ime =ConcenErat ion t j-me type =Unit hydrograph type =

Total Area =

Storm data
Total precipitation =
Storm t)rpe =
Peak Discharge =
Discharge volume =



Proj ect, TiE,l-e
WATERSHED HYDROGRAPH

= WEST RIDGE UA- 1- OC ( 10 O / 6 )

fnflow int,o st.ructure # 1
Structure type: Null

Watershed data for wat,ershed # l-
Curve number = 80.0
Area = l-.5 acres
Hydraulic lengt.h = 5?1.00 Feet
Elevation change = 3?0.0 feet.
Concentration tirne = 0.03 hours
Concentrat ion t ime E,ype =Unit hydrograph type =

Tot al- Area =

Storm daE,a
Total precipitation =
Storm type =
Peak Discharge =
Diecharge volume =

SCS Up1and Curves
Forested

1.5 acres

2 . O inches
SCS 6 hour design storm

O.47 cf s
0.07 acre fE



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE UA-12 (rO/E)

fnflow into structure # 1
SLructure type: NuII

Watershed data f or wat,ershed # L
Curve number = 80.0
Area
Hydraulic length
Elevat.ion change
Concent,rat ion t. ime
Concentrat.ion time type
Unit hydrograph type

Total Area =

Storm data
Total precipiLation =
Storm type =
Peak Discharge =
Discharge volume =

= t2 .5 acres
: l-250.00 Feet
= 894,0 feet.
- 0.05 hours
= SCS Upland Curves
= Forested

tZ .6 acres

l- . 3 inches
SCS 6 hour design storm

0 .88 cfs
0 .20 acre ft



Project Title = WEST RIDGE UA-12 (tO/24)
WATERSHED HYDROGRAPH

L lnflow into st.rucEure # 1

- 

StrucEure type: Null
-

Watershed data for watershed # 1
Curve number = 90.0Area = 12 .6 acresHydraulic length = 1250.00 Feet
ELevat,ion change = gg4.O feet,.Concentration time = 0.06 hoursconcentration time type = scs upland curvesUnit hydrograph El4>e = Foresl.ed

Tota1 Area = IZ .5 acres

Storm d.at,a
Total precipitat,ion = Z .0 inches
sLorm t]rpe = SCs Type z storm , 24 hourPeak Discharge = 4 .6i cfs
Discharge volume = 0.Sg acre ft

st,orm

t



I Pro j ect TiE,le = WEST RrDcE uA- 1-2 (25 / 6I
I WATERSHED HYDROGRAPH

It l*l:["]:'?d::'"rure # 
nrilr

I
I Watershed data for watershed # 1

I Curve number = 80.0
I Area = tZ .6 acres
I Hydraul-ic length 1250.00 Feer
I E1evat ion change = g 94 . 0 f eet .

I Concentration time = 0.0d hours
I concentrat ion t, ime tlpe = scs upland curves
I Unit hydrograph type = Forested
T

| - Total Area = lZ.5 acres
I
I -- Storm data
I Total precipitat,ion = l.G inches
I St orm tlpe = SCS 5 hour design storm
I Peak Discharge = t.97 cfs
I Discharge volume = 0.35 acre ft
I

I

I
Ili
I

I

I
I

I

t



Proj ect Title = WEST RIDGE UA_ 12 ( 10 0 /5 )WATERSHED HYDROGRAPH
.-. fnflow j-nto structure # l-
I Struct.ure type: trJull

-
Watershed data for watershed # l_
Curve number = g0.0
Area = LZ .6 acresHydraulic length = LZS0.00 FeetElevation change = g94.0 feet.Concent,ration time = 0.0G hoursconcentration time trce = scs uprand curvesUnit hydrograph tytrre = Foresled

Total Area = lZ .6 acres

Storm data
Total_ precipitat,ion = Z .0 inchesstorm tlTre = scs G hour d.esign stormPeak Discharge = 3.Tg cfsDischarge volume = 0.59 acre ft

I



I l::f::l rirle = wEsr RIDGE uA-14 (10/6)I IIATERSHED HYDROGRAPH

I i lifi:I"il'l#*ucrure # *i*
If Watershed data for watershed # 1
I Curve number = G4 .0

I ti;:,"lic lensrh = G3oi;i F:I;"I E*Il:l:l,i3fi"gi*. : -li;l fi:i;I concentration time tlpe = scs upland curvesI Unit hydrograph type - = Forested.

I 
ToLal Area = 4.3 acres

I SEorm data
I Total precipitation = 1.3 inches

I ;::il*ol#;*'n* = 
scsolol"H=desisn storm

I Discharge ,roirr** = o.oo acre ft,
I

IIt
I

I
I

I

I

I

I
t

I



II
T
I Projec-t__Title = wEsT RrDGE UA-14 (ro/241
I WATERSI{ED HYDROGRAPH

I t I*1:I_::.!_::".."" 0.1_.

I
I
I -- waterehed data for wat,ershed # 1
f Curve nunber = 64.0
I tr:a = 4'3 acres
I lyaraulic lengrh = ego-oO reet
I !;levacr.on change = 418.0 feet.
I concentration time = O.O3 hours
| _:o+cenlrafr.on time tlt)e = SCS Upland CurveE
I Unit hydrograph Eype = Foresied
!
| -- Tot.a1 Area = 4.3 acrea
I
| -- St.orm data
I Total precipitation = 2.0 inchee
, 1co5m !YP9 = SCS Tl1pe 2 storm, 24 hour stormI l?"].. Diecharge = 0.11 cfs
I 

Drscnarge vot ume = O. 04 acre ft
I

I

It



-

f -eroiect ticre = *EST RrDGE uA-14 (2sl6)I WATERSHED IIYDROGRAPH

t t I*:#:'iltructure o *;,.

I
I 

.::ff:T$J::' ror watersh'u n.n'.'

I fii3i""tt. lengrh = .ro1;3 F!5i'I Elevation cha:I Concenrrario,,"fli*. = tli;3 
fSii;I Concentration time t1rye = SCS 

-Uiiarra 
CurveE

I 
unit hydrosraph rlr)e = i"i.rEia

I -- TotaL Area = 4.3 acres

I -- Storm data
I Tot.al precipitation = 1.5 inches
I sEorm tl/Pg = scs g hour design storm
I l?"L. Discharge = 0.07 cfs
I 

u].ecnarge voLume = 0.01 acre ft
I
IIlr
I
I

I
I

I
I

I

I



Proj ect Tltte = WEST RIDGE UA_ 14 ( 10 0/d )WATERSHED HYDROGRAPH
t Infl_ow into structure # l-

- 

Structure type: |rJul_l

-

Watershed data for watershed. # 1
Curve number = G4 .0Area 4 .3 acresHydrauli" lengt,h = G30.00 FeetElevation change = 41g.0 feetConcentration time _ 0.03 hoursconcentration ti-me Elpe = scs upland curvesUnit hydrograph type = Forested,

Total Area = 4 .3 acres
- - Storm d.ata

Total precipitation = Z .0 inchesStorm Erce = scs G hour d,esign stormPeak Discharge = 0.15 cfsDischarge vol_ume = 0 .04 acre f t

t



Pro j ect Tit l-e = wEST RIDGE UA_ 15 ( l- 0 /G )WATERSHED HYDROGRAPH

L fnflow into structure # 1

- 
Structure type: NuIIT'

Watershed data f or wat.ershed # 1
Curve number = g0.0
Area = 5.1 acresHydraulic length = 5g0.00 FeetElevation change = 472 . O feec .Concentration time ; 0.03 hoursconcentration t,ime type = scs uprand curvesUnit hydrograph tlpe = Foresled

Total Area = 5.1 acres
Storm data
Total precipitat,ion = 1,3 inchesStorm !lp-* SCS G hour design stormPeak Discharge = 0.39 cfsDischarge volume = 0.0g acre ft

t



WATERSHED HYDROGRAPH
a rnflow int,o st.ruct,ure # 1

- 
Struct,ure type: NuJlrt

Watershed data for watershed
Curve number =Area =Hydraulic length =El-evation change =Concentrat i-on t. ime =Concentrat ion t, ime t)rlpe =Unit hydrograph Lype =

Total Area =

Storm data
Total precipitation =Storm tytrre :
Peak Discharge =
Diecharge volume =

2 .0 inches
SCS Type Z storm, 24 hour

1.97 cfs
0 .24 acre f t,

Proj ect Tit,le = WEST RIDGE UA- 15 l0 / 24)

#1
80.0

5 . l- acres
580.00 Feet

472 .0 feet .

0.03 hours
SCS Upland Curves
Forested

5.1 acres

storm



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE uA- l,s (25 / 6)

Inf low into structure # 1-

Structure Eype: NuII

WaEershed data for watershed # l-
Curve number = 80.0
Area = 5.L acres
Hydraulic length = 580.00 Feet
Elevation change = 472 .0 feet .

Concentration time
Concentration t,ime type
Unit hydrograph type

Tot,al Area =

Storm dat.a
Total precipitat,ion =
Storm tylpe =
Peak Discharge =
Discharge volume =

= SCS Upland Curves
= Forested

5 . l- acres

r.5 inches
SCS 5 hour design storm

0.85 cf s
0.1-4 acre ft





I #ffiifEE#';+f;*oo*n* = wESr RrDGE uA-15 (r_0/5)

It llfl:hil'l#tructure#*l*

t
I 

.E:ff:T$_fl3:' for waLershed o.l. 
o

I lr:|ryiil t;:ffit = 
=;ii* r::fI E:ff:lil3:i:fi iifr: rype = =.,.J;1"l ii,,,."

I 
unir rrvai"giapr, rvp*r 

r - 
= Foresled

| --':"::"... 
= o'sacres

| 3::l*^iffFttitation = scs l.i";;.lgrr" s'ormI |g"l..Discharge = 0.00 cfs
I 

lscharge volume = 0.00 ,"i. ft

IIt
I

I
I

I

I

I

I



Pro j ect ritle = wEST RrDcE uA- t_ G (to / z+)WATERSHED HYDROGRAPH
1| Inf1ow into structure # 1

- 
Structure type: Nullrt

WaE.ershed data for watershed # l-Curve number = G4.0Area : 0.5 acresHydrauli* length = 340.00 FeetElevation change = 272 , O feet .Concentration Ei*e = O .02 hoursConcentrat, ion t ime tlpe = SCS Upland. CurvesUnit hydrograph Eype = Forested,

Total Area = 0. S acres
Storm daEa
Tota1 precipitation = Z .0 inchesst'orm tlpe = scs Type 2 storm , 24 hourPeak Discharge = 0.01 cfsDischarge volume = 0.01 acre ft

tIrt

storm



I -lltlglt ritre = wESr RrDcE uA- 1d (zs / 6)

I ff.ilii:ilil3:Hix".'"'* 
# 

*1,,

I
I WaLershed data for watershed # 1
I Curve number = G4.0

I ti;:."1i" lensrh = 34oi;3 F:$.
I E*I3:i::.:3i"gi*. . ,3i;2 

fi:fii;

| ;:l;.ffi;:E::nl'[fu:** r f::.HElE"u 
curves

|--':"::""'. 
= o'sacres

I Total precipit,at,ion = 1.G j-nches

I ;::il-"1#f;*,n* = 
*tto:ol":f"u*sign storm

I Discharge volume = 0.00 acre ft
T

IIt
I

I

I

I

I

I

I
t

I



Project ritle = ryEST RrDGE UA-r6 (100/o)
WATERSHED HYDROGRAPH

Inflow into structure # 1Structure type: Nul1

Watershed dat,a f or watershed # 1Curve number = G4.0Area 0_S acresHydrauli. length = 340.00 Feer,Elevation change = Z7Z .0 feet, .Concentration time ; 0.02 hoursconcentration time type = scs uprand. curvesUnit hydrograph type = Forested
Total Area = 0.5 acres
Storm data
Total precipitat,ion = Z .0 i-nchesStorm tlT]e = ScS G hour design stormPeak Dj_scharge = 0.02 cfsDischarge volume = 0.01 acre ft

t



I

I iffiiffi#';*f;*oo*r" = wESr R'DGE DA- i. (to / a)

I t iffl:["i #lrucrure # *l*

I .E:ff:n;l-fr3:" ror watershed # 1

r Area = 9o'o
= 1.9 acresI HI3;:I1:;:f;:ff3 r ,,=,;:: f::i:r Eff::xH3ii:l_ilil: rype = scs;j;1"*Ii:,,.,I unir -ht;;Jii"pi. 

rype = DisrurbedIf ToLal Area : 1. g acres
I Storm data

I 5:ii*^iffFtntLation = scs .' ;";"5::isn s.ormI ;ill',:il:.i:?;*" == liru":i:;=;."" 
s

IIr

I
I
t
I

I

I

I

I
U





I Proj ect ritle - rrEr crF 
-I g'tm*3ls:ril";::"; :;" 

DA., (2s/6)

I
I 

-- .8:ff:T$J::' ror watershed # r.

| ** x**r* J ,.]i,i ;::;"
t E:ff:ffi:ii:l"ii*: ..^ l -^^3i;3 isii;
t u":.t-iiva."6;jo;'[fo:*. : Si:.yii:ld curveE

I 
-- Total Area = 1.8 acreE

| "$i**"id;l:::""* 
r- 

""..*-i.#"r=r,sn s,o'nI ;:::nl#:T:ffi_" : l:ll-ii:" ;.=" 
"""'"'

Ilr
I
I

I
I

I

I

I



WATERSHED HYDROGRAPH
fnflow into structure # 1Structure type ! NuIl_

Proj ect TiE,1e

Watershed data
Curve number
Area

= WEST RIDGE DA-1 (rOo/e )

for watershed, # 1

= 90.0
Hydraulic length =Elevat, j-on change =Concent,rat ion t ime =Concentration time type =Unit hydrograph type =

Total Area

S E,orm data
Tota1 precipitation =Storm tlr5>e =Peak Discharge =Discharge volume =

1.8 acres
362.70 Feet

35.0 feet.
0.03 hours

SCS Upland Curves
Di st,urbed

1. I acres

2 .0 i-nches
SCS 5 hour design storm

1, .57 cf s
0.1T acre ft,



-

I iff#$"3';i3*on*"" = wEs? RrDGE DA-2 (r'016)

t t Ii:i:I"*.:;rrucrure n,ni'

I
I 

-F!$TiJ::' ror watersh"u oro'.0

t *iEi""rr" lensrh : ,rriii ;:ff'I E*:::i:t,i3*?;." = 
" 
.:li ;*:;I concenrrari"T_lil. rype _ scs-uitana curves

I 
unir hydrosraph rype-. = piJtl]ii.a

I -- Total Area = 1.4 acre€

I -- Storm daEa

I $!ii*"ifi;'n':".'* I "",_.'.i"il.lElrnn srorm; egak Diacharse = o. e-s--Ji"
; oiacharse voiume = o.6i Jl." rrt
IIlr
I
I
I

I
I

I

I



-

I projecr Tirle
I WATERsI{ED HyDRocRAp* = wES? RrDGE DA-2 (ro/24')

I i ;i;;;";:'';-#io""* * 
.,.1..

I
I -- wat,ershed data for watershed # 1

I ;:::. ""*"r = eo. o

I nyaiauric lensrh = ,rr1ifi FEIi"I E*:3:i:l.i3i;gi_. = 
" 
.:jl l*:;I concentraE.ion time type = scs 
-r]pianA 

curves
I 

unir hydrosraph Eype ' = oi"riii"a
I -- Tota1 Area = 1.4 acres
I -- Storm data

I 3;5:* Bff;init"ti"" = 2.0 inches

I ii:lkil5i;:?:-. J '""1H':!:.',.*' 24 hour storm

Ilr
I
I
I
t
I

I

I
I

I



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA- 2 (ZS / 6)

Inflow into struct,ure # 1Structure Lype: Null

Watershed data for watershed # 1
Curve number = g0.0
Area = 1.4 acresHydraul-ic length = 213 . L0 FeetElevation change = g.0 feet.Concentration time = 0.04 hoursConcentration time type =Unit hydrograph type =

Total Area =

Storm data
TotaL precipitation =Storm type = SCS
Peak Discharge =Discharge volume =

SCS Upland Curves
Di sturbed

1.4 acres

l- . 6 inches
5 hour design storm

0. 95 cfs
0.09 acre ft



Proj ect fitle
I^IATERSHED HYDROGRAPH

= WEST RIDGE DA-Z (LAO/Gt

= 1 .4 acres

= Z.O inches
= SCS 6 hour design storm= L.3G cfs
= 0.13 acre ft

Inflow j-nto structure # 1Structure type ! Null_

Watershed dat,a for watershed # 1Curve number = 90.0Area = 1.4 acresHYdraulic length = 273.1_0 FeetElevation change = g .0 feet..Concentration time + 0.04 hoursconcentrat ion t ime tlpe = scs upland curvesUnit hydrograph type = Dist,urbed
Total Area

Storm data
ToLal precipitation
Storm type
Peak Discharge
Di schargre volume



Proj ect Title = WEST RIDGE DA-3 (10/6)

955.50 Feet
44 .0 feet .

0.12 hours
SCS Upland Curves
Di sEurbed

1.3 acres

WATERSHED HYDROGRAPH
LE fnflow into structure # L
lI Structure type: NuII
-

HydrauLic length =Elevation change =
Concentration t.ime ;
Concentration t,ime type =Unit hydrograph t1rpe =

Total Area =

Storm data
Tota1 precipitation =
Storm type =
Peak Discharge =
Discharge volume =

Watershed data for watershed # l-
Curve number = 90.0
Area = 1.3 acres

1.3 inches
SCS 6 hour design st,orm

0 .50 cfs
0.05 acre ft



Pro j ect Tit Ie : WEST RIDGE DA- 3 (aO / 24,)
WATERSHED HYDROGRAPH

-. 
fnflow into structure # 1

- 

Structure type: NuIl

-
Watershed dat.a f or watershed # 1

Curve number = g0,0
Area = 1.3 acres
Hydraulic length = 955.50 Feet
Elevation change = 44.0 feet.
Concentrat,ion time - 0.12 hours
concent,rat. ion t, ime type = scs upland curves
Unit, hydrograph type = Disturbed

Total Area = 1.3 acres

St.orm data
Total precipitation = Z .0 inches
Storm type = SCS Type 2 storm, 24 hour storm
Peak Discharge = 1.37 cfs
Discharge volume = 0.12 acre ft

^3.

-



I Project Title = wEsT RID6E DA-3 (2sl6)
I WATERSHED HYDROGRAPH

lf l-i=-=1.;;-i--r!r*ccure * .i--

I -- watershed dara for waterehed # 1

I 
Curve number = 9O.O

I Hy_arauric r.ensrh = ,uri;3 i!:i"
I Elevacion change = 44. O feet.I Concentrat.ion time ; 0.12 hoursI Concentration time tlpe = SCS Upland eurvea
I unit hydrograph type = Oieruibea

I 
-- Total Area = 1.3 acres

I -- Storm data
I Total precipit.ation = 1. G inches
I storm_ t)P9 = scs 5 hour design st,orm
I Peak- Discharge = O.8Z cfs
I Discharge volume = 0.08 acre f!

tIlo
I
I
I
I
I
t
I

I

I
I

I



Pro j ect Tit le
WATERSHED HYDROGRAPH

= WEST RIDGE ?A-3 (1oo/6)

Inflow into structure # 1
Structure type: NulI

Wat,ershed data f or watershed # 1
Curve number = 90.0Area =Hydraulic length =Elevation change =Concentration time =Concentrat.ion t ime t]rpe =Unit hydrograph t14re

Tot.a1 Area =

Storm data
Total precipitation =
Storm type =
Peak Discharge =Digcharge volume =

1. 3 acres
955.50 Feet

44.0 feet.
0 . 1-2 hours

SCS Upland Curves
Di s turbed

1.3 acres

2 . 0 inches
SCS 6 hour design storm

L.25 cfs
0.12 acre fE

t



Pro j ecE Tit,Ie
WATERSHED HYDROGRAPH

= WEST RIDGE DA-4 (10/5)

#1
90.0

1 .4 acres

Inflow into structure # 1
Structure type: NulI

Wat.ershed data f or watershed
Curve number =
Area
Hydraulic length
Elevation change
Concent,ration time
Concent,rat ion t ime tySle
Unit hydrograph type

ToLaI Area =

Storm id.at,a
Total precipitation =
St,orm tlpe =
Peak Discharge =
Discharge volume =

= 505.40 FeeE
= 30.O feet..
: 0 .06 hours
= SCS Upland Curves
= Disturbed

l- . 4 acres

1.3 inches
SCS 5 hour design st,orm

0.68 cf s
0.05 acre ft



WATERSHED HYDROGRAPI{
}. Inflow into structure # i-
l- SEructrure L)rye; NuII

-r

Proj ect. TiEle

Total Area =

Storm data
Total precipitaE,ion =
Storm tlrlpe =
Peak Discharge =
Discharge volume =

= WEST RIDGE DA- 4 (TO / 241

1.4 acres
505.40 Feet

30.0 feet..
0.06 hours

SCS Upland Curves
Disturbed

1.4 acres

2.0 inches
SCS T]r'pe 2 st,orm , 24 hour

1.50 cfs
0.1-3 acre ft

Watershed data for watershed # i-
Curve number = 90.0
Area =
Hydraulic length =
Elevation change =
Concentration time :
Concentration time type =
Unit hydrograph tl4>e =

storm



-

I f,ffffi:i"3';#RocRAp* = wEsr RrDcE DA-4 (2sl5)

I I ;*;#;;';,;-L'icEL'Ire *,i.=

I -- Watershed data for vraterghed # 1

I 
Curve number = 9O.O

I gl*liff *=:l = 'o'1;3 i!:i"I concentrati;;"9i." = 3l;3 fsil;I concenErati"l ,til" t1rye = scs'uirana curvesI unir hydrosraph E)pe = oiJt,lil.a

I 
-- Total Area = 1.4 acres

I -- Stom data
I Total precipitation = 1. G inchesI Storm tl/I)e = SCS 5 hour aesign stormI Peak Diecharge = O.ge--.i.
I Discharge voiume = o. 09 acre ft

Ilr
I
I
I
I
I
I

I

I
I

I



I .ligl:gg rit re = wESr RrDcE DA- 4 (r.0 0 /E )r WATERSHED HYDROGRAPH

t|) #:l:I"i:'ld::"'rure # *l'

I WaLershed data for waLershed # 1
I Curve number = g0.0

I ff;l."lic lensrh = sosi;fi i::;.
I Elevation change = 30.0 feet.I Concentration time = 0.0d hours

I ;;l;"ffiffi8:ln;'Ifu:** = fii:,yli3lu curves

I Tot,a1 Area = 1 .4 acres

I Storm data
I Tot,al precipitation = 2.0 inches

I ;::il-"i#f;"'nr = 
scsr 

l= l":i=desisn 
storm

I Discharge volume = 0.13 acre ft

tIt

I

I
I

I

I

I

I

I t



-

I Project ritle - L,E 6.,.

I TtlH;r*lt:xii"":":"; 
RrDGE DA-aa (1015)

I 
__ 

'8:ff:T3J::" for warershed # 1

I i6:;r;;;.""., : -,liji ;:="f Elevation chI concentrari;lX"f!-. = ii;3 f8il;r concentrati"l_Fip. type = scs-uirana curves
I 

uniE hydrosraph t_r4re'.-- = iil.,lil=:

t-l l::l:,. = 14acres

I iii,tru;'pitation I ."" *'i"ii"n""I eeak oii-charge = ..sz 
"irdttigm 

Etorm

t Diecharge. voiume = g.OE acre ft

IIt
I
I
I

I
I

I

It



-

I fiff3i3i#'ii€*on*n" = wESr RrDGE DA-4a (70/24)

I i li=;=l;==;;r;c;-ure * 
=.1=.

I
I -- Watershed data for watershed # 1
I Curve number = 9O.O

I fiiEl""rr. lensrh = nr.1;3 i!lE'
I E*:::i:l.i3i"gi*. . il;3 iiil;
I ;;ff"il#E::ni'tfo:*. : ;::.3:iand curves

| -- l::::"., 
= 14 acres

I Toral precipiEation = 2. o inches
I SEorm_ type = scs Type 2 storm, 24 hour stormI Peak Discharge = 1.+1 cfs
I Discharge volume = 0.13 acre ft

I
t

It
I

I
I

I
I

I

I



I Project Title = wEsT RrDcE DA-4a (25/61
I WATERSHED HYDROGRAPH

It #:i:I"i:'ld:iucture # 
mi*

t
I 

.3:H:n;3-33:. ror watershed # 1

I Area = 9o'o

I Hyd,raut-ic lengrh = 43|1;fi f:$=I EHlS:i::,lli"fll*. ; ii;B i:il;
I ;;l;"ffi518::nl.[furvpe = ;i:.Y:i3f,u c'",'**
r
I 

Total Area = 1.4 acres

I St,orm data
I Total precipitation = 1. d inches

I F!3il-ollE;*=n* r scsolrl":F=*esisn storm

I Discharge -roilrm* = o.o9 acre ft
I

IIt
I
I
I

I
I

I

I
I

I

I

I



-

J Project TiEle = wEST R1DGE DA-4a (1-'1o/Gl
I WATERSHED IIYDROGRAPI{

l a ;r;==:-;;=i-i:=-'=*'. * 
--1--

I
I tE:-:TiJata ror'"t""3'o #rl.o

I fiiEi."r.r. rensrh = nr.1;t F!IE"
I Elevation change = 26.0 feeg..I Concentration time = 0.05 hoursI Concentration time type = SCS Upland CurveE

I 
unir, hydrograph rx)e-- = DiEr,uibed

I -- Total Area = 1.4 acres

I -- St.orm data
I Total precipitation = 2. O inches
I storm tl4)e = SCS G hour design storm
I Peak Discharge = 1.3? cfs
I Discharge volume = 0.13 acre ft

Itl
t
I
I
T

I
I
I

I
I

I

I
I

I

o



-

f Project ritle = wEsr RrDGE DA-5 (10,/G)
I WATERSHED }TYDROGRAPI{ _- -" J \LVI.'

I t ;t-;=;-,=:'=l--j;;*;c*re * 
==1.=

I -- Waterehed data for vratershed * 1

I 
Curve nuniber = 9O.O

I iyaiauric rensrh = lr.?;3 F!58'I Elevation change = 64. O teet.I Concentration time = O.6i irorrr"I Concentration time type = SCS 
-rifi"na 

CurveE

I 
Unit hydrograph rype = oi"r"iU.a

t -- ?otaI Area = Z.O acres
I -- storm data
I Tot,al precipiEation = 1.3 inches
I Storm t)pe = SCS G hour deEign Et,ormt Peak Discharge = 0.56 cis
t Discharge volume = 0.09 acre ft

Ilr
I
II
I
I
I

I

I
I

I



Pro j ect. Tit Ie
WATERSHED HYDROGRAPH

= WEST RIDGE DA-s ftA/24)

Inflow into structure # 1
SLructure type: NuII

Watershed data for watershed
Curve nurnber =
Area
Hydraulic length
Elevation change
Concentration time
Concent.ration t, ime type
Unit hydrograph t)rye

Tota1 Area =

Storm data
Tot,al precipit.at ion =
Storm type =
Peak Discharge =
Discharge volume =

#1-
90.0

2 .0 acres
185 .00 Feet,

64 .0 feet.
0 . 01- hours

SCS Upland Curves
Disturbed

2 .0 acres

2.0 inches
SCS Type 2 storm , 24 hour st,orm

L.22 cfs
0.1-8 acre ft



Proj ecr TiEle
WATERSHED HYDROGRAPH

= WEST RIDGE pA- s (ZS / 6)
f nf low j-nto st ructure # LSEruct.ure Llrtr>e : Nul_ 1

Watershed data for watershed
Curve number
Area 

=Hydraulic 1ength =Elevation change =Concentration time =Concentrat ion t. ime Elrpe =Unit hydrograph trce =

TotaL Area

Storm data
Total precipitat,ion 

=SE,orm type
Peak niilrrarge = 

scs
Discharge -rolume 

=

#1
90. 0

2 .0 acres
185.00 Feet

54 . 0 feet.
0.0L hours

SCS Upland Curves
Di s turbed

2.0 acres

5 inches
hour design

1
5 storm

0
0

.80 cfs

.tZ acre ft



Project Titl-e = WEST RIDGE DA-S (l-00/G)
WATERSHED HYDROGRAPH

^ fnflow j-nto structure # 1

I Structure tlpe: NulI
U

Watershed. dat.a for watershed # 1
Curve number = 90.0Area = 2.0 acresHydraulic .Iength = 1gG . 00 FeetElevation change = 64.0 feet.
Concentration time = 0.01- hoursconcentration time type = scs upland curvesUnit hydrograph type = nisturbed

Tot,al Area = 2.0 acres

Storm data
Total precipitat.ion = 2.0 inches
Storm tlnpe = SCS G hour des ign storm
Peak Discharge = l- . 14 cf s
Discharge volume = 0.j.g acre ft

L
-



-

RrDcE DA-5 (10/5)

1
Nul I

ed# 1
90.0
0.9 acres

287 .60 Feet
82 . 0 feet.
0.0L hours

SCS Upland Curves
DisEurbed

0.8 acres

1.3 inches
i 5 hour design sEorm
0.28 cfs
0. 04 acre ft



-

I AA*;";';ii*oo*"* = ivEsr Rr-DGE DA-5 (Lo/24't

lt il;;-==;--j:'-"*'" " -=1..

I -- watershed dara for vratershed # 1

I 
Curve number = 90.0

I nv-aiauric lensrh = ,rrl;3 i:IE"
I Elevation change = 82. O feet.I Concentration time = 0.01 hoursI Concentration time tlrtr)e = scs upland crr.rr."
I Unir. hydrograph rype = Oisruibea

I 
-- Total Area = O.B acres

I -- Storm data
I Total precipitarion = 2.0 inches
I !t"f* !t4p9 = scs rlrpe - etorm, 24 hour Erormt Peak Discharge = O. e1 cte
I Discharge voiume = O. Oz acre ft

Itot
I
I
I
I
T

I

I

I
I

I



-

f ;ffffi$#';i;*o"*"" = wESr RrDcE DA-G (2s,/G)

I t iffi:Li:'#tructure o *i'
I
I EH:T3*.31" 

ror waterEh"o nrl.o

I ff5i",,rr" l:rylr, : ,rr:j3 ;:ff"I i*:*i::,:iitg:." : ""j:ji ;*:;
I ffff'ili5:l;:ili'&:*" :;::.:ti"ii*6i"""

I:: :.:::." 
= o8acres

I $li=l^rucipitation I ,", 1'f,o,"'n"I peak DigcharI oi".i,".6!'ioii*. : "'"8,6g"::::"::n" "'""

tIlo
I
II
I
I
I
I

I

I

o



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RfDGE qA-5 (100/6)

#1
90.0
0.9 acres

287 .60 Feet
82.0 feet.
0.01 hours

SCS Upland Curves
Di sturbed

0.8 acres

Inf low into st,ructure # LSt,ruct,ure t1rye : NuIl_

Watershed data for watershed
Curve number
Area :
Hydraulic length =Elevation change =Concentration time =Concentrat.ion time type =Unit hydrograph tlr;le =

Tota1 Area

Storm data
Total precipitation =Storm tlr5re = SCS
Peak Discharge
Discharge volume

2
6

.0 inches
hour design storm

55 cfs
07 acre ft

=0
=0



Pro j ect Ti t,Ie
WATERSHED HYDROGRAPH

= WEST RIDGE DA-7 (ro/e)

#l-
90.0
1.0 acres

283.30 Feet
35.0 feet.
0.02 hours

SCS Upland Curves
Disturbed

1.0 acres

Inflow into struct,ure # 1
St,rucE,ure type : NuI I

Watershed data for watershed
Curve number =Area =
Hydraul ic 'length 

=Elevation change =Concentration time =Concentrat ion t ime tlr5>e =Unit, hydrograph tlpe =

Total Area =

Storm data
Total precipitation =
Storm type =
Peak Discharge =
Discharge volume =

l- . 3 inches
SCS 6 hour des ign st,orm

0.38 cfs
0.04 acre ft



Pro j ect TiEle
WATERSHED HYDROGRAPH

= WEST RIDGE DA- ? (t0 / 24)

f nf low into structure # l-
Structure tytrre: Null

Watershed. data f or watershed # l-
Curve number = 90.0
Area = 1.0 acresHydraulic length = 293.30 FeetElevat,ion change = 3G.0 feet.Concentration Eime = 0.02 hours

SCS Upland Curves
DisE,urbed

1.0 acres

Concentration time type =Unit hydrograph type =

Tota] Area =

Storm dat.a
Tota1 precipitation =
Storm tl4re =
Peak Discharge =Discharge volume =

2.0 inches
SCS Tlrtrre 2 storm , 24 hour

0. 84 cf s
0.09 acre ft

storm



Fro j ecr Title = wEST RIDGE DA- ? (25 / 6)
WATERSHED HYDROGRAPH

.r. fnflow into struct.ure # l-

- 
Structure type: Nu1l--

Watershed data for watershed # 1
Curve number = 90. O

Area = l_.0 acres
llydraulic lengt.h = 283.30 Feet
Elevation change = 3G.0 feet.
Concentrat,ion ti-me - 0.02 hours
concent.rat ion t ime type = scs upland curves
Unit hydrograph type = Disturbed

Total Area = 1.0 acres

Storm data
Tota1 precipitation = j-.5 inches
Storm Lype = SCS 5 hour design storm
Peak Discharge = 0.55 cfs
Discharge volume = 0.0G acre ft

il



Project Title = WEST RIDGE DA-? (r00/G)
WATERSHED HYDROGRAPH

^-_ fnflow into st.ructure # l_

I St,ructure type: Null

-
V{at ershed daEa f or waLershed # 1
Curve number = 90.0
Area = 1.0 acres
Hydraul-ic length = 283.30 Feet
Elevation change = 35.0 feet.
Concent,ration t.ime = 0.02 hours
concentration time type = scs upland curves
Unit hydrograph type = Dist,urbed

Tot.al Area = 1.0 acres

Storm data
Total precipit,atj-on = Z.e inches
storm tHpe = scs G hour design storm
Peak Discharge = 0. ?g cfs
Dis.charge volume = 0.09 acre ft

t



Proj ect Tit le
WATERSHED HYDROGRAPH

= WEST RIDGE qA-B (ro/o)

f nf l-ow i-nto structure # 1
Structure Lype: NulI

Watershed data f or watershed # 1-

Curve number = 90.0
Area = 1-.5 acres
Hydraul-ic lengEh
Elevation change
Concentration time
Concentration time type
Unit hydrograph type

Total Area =

Storm data
Total precipitation =
Storrn tlrtr>e --
Peak Discharge =
Discharge volume =

437 .40 Feet
78 .0 feet.
0.03 hours

SCS Upland Curves
Disturbed

1.5 acres

1 . 3 i-nches
SCS 6 hour design storm

0 .62 cfs
0.07 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA-8 (Lo/24)

#1
90.0
1.5 acres

437 .40 Feet
78.0 feet.
0.03 hours

SCS Upland Curves
Di sturbed

1- . 5 acres

Inflow into struct.ure # 1
Structure type: NuIl

WaE,ershed data f or watershed
Curve number =
Area
Hydraul-ic length
Elevation change
Concentrat.ion time
Concentrat,ion time type
Unit hydrograph type

Tot,al Area =

Storm data
Total precipitation =
St,orm t)4pe =
Peak Discharge =
Discharge vo1ume =

r_ncn e s
2 storm, 24 hour storm

cfs
acre ft

2.0
SCS Type

L.37
0.14



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA- I (25 / 6)

Inflow into structure # 1
Structure type: NuIl

WaEershed dat a f or wat,ershed # 1
Curve number = 90.0
Area = 1.5 acreg
Hydraulic length
Elevation change
Concentration Lime
Concentrat ion t ime tlnpe
Unit hydrograph type

ToLal Area =

Storm data
Total- precipitation =
Storm type =
Peak Discharge =
Discharge volume =

437 .40 Feet
?8 . 0 feet.
0.03 hours

SCS Upland Curves
Di sturbed

1.5 acres

1.5 inches
SCS 6 hour design storm

0.89 cf s
0.1-0 acre ft



Proj ect Tit1e
WATERSHED HYDROGRAPH

= WEST RIDGE DA-8 (roo/5)

Inf low int o s t. ructure # 1
Structure type: NuLl

Watershed data for waLershed # 1
Curve number = 90.0
Area = 1.5 acres
Hydraul- ic length
Elevation change
Concentration time
Concentration time type
Unit hydrograph type

Total Area =

Storm data
Total precipit.ation =
Storm Lype =
Peak Discharge =
Discharge volume =

437 .40 Feet
78.0 f eet..
0.03 hours

SCS Upland Curves
Di s Eurbed

l- . 5 acres

2 . O inches
SCS 5 hour design storm

I.27 cf s
0.1-4 acre ft



-

I Project Title = wEsT RID6E DA-9 (10/6)
I WATERSI{ED HYDROGRAPH

I O al;;=l-;;=;;;r'cr*'e * 
=.1.-

I -- watershed data for wat,ershed # 1I ;:{:' ::*:' = 'l:3 ".,""I ;ff:ii# *tfl!: = ',3;lB ilti
I concentraE.ion time = 0.05 hoursf concencrat ion time type = SCS Upland Curves
f Unit hydrograph tll[)e = Oistu'rbedI
I -- Total Area = 1.8 acres

I -- St.orm data
I Tota1 precipitation = 1.3 inches
I storm tlr)e = scs 6 hour design stormI Peak Dischargre = 0.85 cfs
I Discharge .rroiume = g.Oe acre ft

Il.
I
II
II
I
I
t
I
I
I

I
I

I

I



-

I ;i;ffi3;"3til;*on*"" = wESr R'DGE DA-e (ro/241

I t ;t;;==-.;=-=;-ji'*'=*'u " --l--

| -- *"a.tshed data for watershed # 1

I ;:9" ""*.r = eo.o

I Hydraulic lensrh = ,rn1;3 F!Ii"
I :ff:::t:3.;3i"9i.. = 3i;3 i8ii;t uoncentration time Eype = SCS Upland Curvee
I Unit hydrograph rype-- = OlstuibeaI
I 

-- Total Area = 1.8 acres
I -- Storm data
I Total precipitat.ion = 2. O inches
I uE.orm Eype = SCS Type 2 sEorm, 24 hour stormI Peak Discharge = 1. e} cts
I 

Discharge.voiume = 0.16 acre ft

Ilr
I
I
t
I
t
I

I

I
I

I

I



Pro j ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA- 9 (25 / 6)

1.8 acres
524.00 Feet

34 .0 feet.
0.05 hours

SCS Upland Curves
Di sturbed

l- . I acres

Inflow into structure # 1
Structure type: NuII

Watershed data f or watershed # l_

Curve number = 90.0
Area =
Hydraul- ic length =
Elevat ion change =
Concentrati-on time -
Concentration time type =Unit hydrograph t1rye =

ToE.aI Area =

Storm dat,a
Tot,a1 prec ipitat ion =
Storm Eype =
Peak Discharge =
Discharge volume =

1.5 inches
SCS 5 hour des ign st,orm

L.22 cfs
0. L1 acre ft



-

I ;ffi$"3tili*o"*"* = wESr RrDGE DA-e (rc0/6''

I f .;;;";;=;,!;;'=--.-== =,,;..

t
I "Eiff:Ti*8::" ror r",atersh"u orot.o

I friil."tt. lensrh = ,rn1;3 iEIE"

I E#:::i::.i3i"g:*. = 3i;3 iSii;

I ;;l;"il5i5}::oi'&:*. : ;i:.x:iand curves

t 
-- Total Area = 1.8 acres

I -- Storm daE.a

I Total precipiEation = 2.0 inches

t ;::flol::;,,". I r"r,.lrl"Xr"deeign srorm

I Digcharge volume = O.1G acre ft
I

Ilr
I

I

I
I

I

I

I



I Project Tit1e = I*IEST RIDGE DA-10 (10/G)
r WATERSHED HYDROGRAPH

l; iHl:L#';dEructure # 
mirr

I
I WaE,ershed data f or watershed # 1

I Curve number = 90.0

I ffi;l.*ic lensrh = B31i;3 F::;=
I El-evation change = 7Z.O feet.
I Concentration time - 0.09 hours
I concentration time Elnpe = scs uprand curves

I 
Unit hydrograph tyPe = Disturbed

I 
Total Area = 4 .3 acres

I Storm dara
I ToEal precipitat.j-on = 1.3 inches
I Storm El4re = SCS 6 hour design storm
I Peak Discharge = 2 . l-0 cf s
I Discharge volume = 0 . l-9 acre f t

Jt-
I
I
I

I

I
I

I

I

I

I

t



storm

I Pro j ect Ti t l-e = WEST RID6E DA_ 10 (L0 / 24)I WATERSHED HYDROGRAPH

I|) #li:u"::':dtructure # 
mirr

I Watershed data for watershed, # 1

I Curve number = g0.0
I Area = 4 .3 acres
I Hydraulic length = 831.80 FeetI Elevation change = 7Z.O feet,.
I Concent,ration time _ 0.0g hours
I Concent,rat,ion time type = scs upland. curvesI Unit hydrograph type = DistulUeO
II Total Area = 4.3 acres

I SLorm dara
I Total precipitation = 2.0 inches
I st'orm type = scs rype z st,orm , 24 hour
I Peak Discharge = 4 .66 cfsI Discharge volume = 0.3g acre ft

IIt
I
I
t
I
I
I

I
I

I

I
I

I

I



t pro j ect ritt-e = wEST RrDcE DA- 10 (zs / G)
I WATERSHED HYDROGRAPH

I|} Iffi:l"il':;tructure # *1"

T
I Watershed data for watershed # 1

I Curve number = 90.0
I Area = 4.3 acres
I Hydraulic length = B3t-.80 Feet
I Elevation change = 72 . O feet .

I Concentration time = 0.09 hours
I concentrat,ion time type = scs uprand curves

I 
Unit hydrograph rype = Disrurbed.

I 
TotaL Area = 4.3 acres

t -- Storm data
t Total precipitation = 1.6 inches
I SEorm t]rye = SCS G hour des ign storm
I Peak Discharge = 3 .03 cfs
I Discharge volume = e.Z1 acre ft
I
I
I
IIt
I

I
I

I
I

I

I
I

I

I

I



Pro j ect TitIe
WATERSHED HYDROGRAPH

= WEST RIDGE DA-10 (1-00/5)

Infl-ow into structure # l-
Structure type: NuI1

Watershed data for watershed # 1
Curve number = 90.0
Area
Hydraulic length
Elevat j-on change
Concentration time
Concentration time type
UniE hydrograph type

Total Area =

Storm data
Total precipitation =
Storm type =
Peak Discharge =
Discharge volume =

4 .3 acres
831.80 Feet

72 .0 feeE .

0.08 hours
SCS Upland Curves
Dist,urbed

4 .3 acres

2 .0 inches
SCS 5 hour design storm

4.32 cf s
0.39 acre ft



-

I ;ff#$"3tils*o"*"* = wEsr R'DGE DA-11 (10'15)

I f J$i:I"13'#*ucture o'l*

I
I 

- "*ff:Ti*8::" ror watersh"u orl.o

I ffE3."tt. lensrh = ,.rl;3 i!IE"I Elevation change = 8.0 te"t.I Concentrat j-on time : 0 . O+ fro,rr"I Concentration time type = SCS Upland Crrr.r.,

I 
unit hydrograph rtpe = oi.stuiUea

I -- ToEaL llrea = 0.8 acres

t -- Storm data
f Total precipitation = 1.3 inches
I storm typg = scs G hour desigm stormI Peak Discharqe = O.Ze-"i"
I Discharge volume = O. 03 acre ft
I
IIr
I
II
t
II
I
I
I
T

I

I

I
I

I t



Project Title = WEST RID6E DA-11 (tO/24)
WATERSHED HYDROGRAPH

a} fnflow into st.ructure # 1
I- St,ructure tytrle: Null

Watershed data for watershed # 1
Curve number = 90.0
Area = 0.6 acres
Hydraulic length = ZG7 .4O Feet
Elevation change = 9.0 feet,.
ConcenErat,ion time - 0.04 hours
concentrat ion t, ime Eytrre = scs upland curvesUnit hydrograph type = Distuibed

Total Area = 0.G acres

Storm daEa
ToLal precipitation = Z .0 inches
St.orm tHpe = SCS Type z storm , 24 hour storm
Peak Discharge = 0.G2 cfs
Discharge volume = 0.0G acre ft

----



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA- 11 (25 / 6)

fnflow into structure # l-
Structure type: Null

Watershed data for watershed # 1
Curve number = 90.0
Area = 0.5 acres
Hydraulic lengEh = 267 .40 Feet
Elevation change = 8.0 feet.
Concentration tirne - 0.04 hours
Concentration t.ime type
Unit hydrograph t1rye

Total Area =

St.orm daLa
ToEal precipitaEion =
Storm tlrtrre =
Peak Discharge =
Discharge volume =

= SCS Upland Curves
= Disturbed

0.5 acres

1.5 inches
SCS 5 hour design storm

0.41 cfs
0 .04 acre ft



i

f ProjecE TiEle : WEST RIDSE DA-11 (100/d)
I WATERSHED HYDROGRAPH I

t |5 #fi:I"i:';#::""ture # 
milr

I watershed d.ata for watershed. # 1
I Curve number = 90.0

I ti;i""li" lengrh = zG7];3 F::;=

t E:;:3:i::,::i"g:*. r ,?;l f;Sfil;

I ;;l;"il;5lH::n;'ffin:*" = ;l:,xii33. curves

tI Total- Area = 0.G acres

t -- st,orm ,cat,a

I Total precipitation = 2.0 inches

I F::il-"lIE;.,n* = 
scsolus"XFrdesisn srorm

I Discharge. voi.r*. = o . 0G acre f t
I

IIt
I
I
I

I
I
I

I
I

I

I
I

I



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA-12 (10/6)

Inflow into structure # 1
Structure type: NuII

Watershed daLa f or wat,ershed # 1
Curve number = g0 .0
Area = 1,5 acres
Hydraulic length =
Elevation change =
Concentrat,ion time -
Concentration time type =Unit hydrograph type =

Total Area =

Storm data
Total precipitation =
Storm type =
Peak Discharge =
Discharge volume =

495.60 Feet
76 .0 feet .

0.04 hours
SCS Upland Curves
Di sturbed

1.5 acres

L . 3 i-nches
SCS 5 hour design storm

0.55 cfs
0.07 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA- 12 (rO / 24}

1.5 acres
495.50 Feet.

75.0 feet.
0.04 hours

SCS Upland Curves
Dist,urbed

1.5 acres

Inflow into structure # l-
Structure type: NuII

Watershed daLa for watershed # 1
Curve number = 90.0
Area
Hydraulic length
Elevation change
ConcenLration t ime
Concentration time type
Unit hydrograph type

Total Area =

Storm data
Total prec ipitat. ion =,

Storm type =
Peak Discharge =
Discharge volume =

2 .0 inches
SCS Type 2 storm, 24 hour

L.42 cfs
0. L4 acre ft

st orm



-

I ;ffiffiS;"3tii3*on*"* = wESr RrDGE DA-12 (2s,/5)

I t ;*;;;;=;,8:i""'"'" * 
*.1..

f -- WaterEhed data for watsershed # 1

t 
curve number = 9O.o

t nyJiauri.c rensrh = *rui;8 F!li"I Elevat.ion change = 
-ielo t..r.I concentration time = O.O+ noursI Concentration time tlpe = SCS 
-rlif 

ana C,rrrr."

I 
unit hydrosraph rt4pe = oi"t,liU"A

I -- Total Area = 1.5 acres
I -- Storm data
I Total precipj.tation = 1.6 inchesI St,orm tl4)e = SCS 6 hour design stornI Peak Discharge = 0.93 cfs
I Discharge .lroirrm. = o.o9 acre ft

I
lo
t
II
I
t
I
I
I
I

I

I



-

I ffi**"3tilS*oo*"" = wESr RrDGE DA-12 (roo/5')

I t #:i:["i:'iltructure o *i',
I
I 

.::ff:T3*3::' ror watereh'o oro'.0

I ffii",,rr" lensrh = nru:;i F;li=
I ;ffi::;i:3.i:;"9:*. . 3f;l fSii;

t ffil;"ilff8:lni'lfo:*' : ;i:.3:iand curves

| -- l:",: :... 
1 s acres

I Total precipitation = 2. o inches
I storm- tl|Pg = scs 5 hour design st.ormI Peak Discharge = 1.32 cfs
I Discharge voiume = 0.14 acre ft

Ilr
I
I

I
I

I
I

I

I



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA- 13 ( 10 /6 )

SCS Upland Curves
Dist,urbed

0.5 acres

fnflow into structure # 1Structure type: NuII

Wat.ershed data for watershed. # l_
Curve number = 90.0Area = 0.8 acresHydraulic length = 451.00 FeetElevation change = 2g.0 feet.Concentration tj-me = 0.05 hoursConcentration time type =Unit hydrograph type =

Total Area =

SE,orm data
Total precipitat, ion =Storm Eype =
Peak Discharge =Discharge volume =

1.3 inches
SCS 6 hour des ign storrn

0.28 cf s
0.03 acre ft



-

| ffi**"3tilf*oo*n* = wESr RrDGE DA-13 (70/24)

I f ##;;=;d-LriicEure *,i=.

I - - -riaE.erahed data for watershed # 1

I ::::'""*'r = so.o

t iyarauric lensrh = n.rl;8 F33i"I Elevation change = 28. O feet.I Concentration time = O. OS fro,.,r"f Concentration time type = SCS 
-rifia"a 

Curves

I 
unir hydrograph rlpe = pi"t"ir.a

I _: :.:: :.. 
= o 5 acres

I Toral precipiEarion = 2.0 incheeI storm tl4)e SCs fyp.-l eEorm, 24 hour EtonnI Peak Discharge = o.ii ci.
t Discharge volume = O. 05 acre ft

IIt
I
I
I
I
I

I

I

I

I



t Pro j ect Tir,Le = WEST RIDGE DA_ 1-3 (25 / 6)
I WATERSHED HYDROGRAPH

I t #il:["i:'ldtructure # 
r,rirr

I
I Watershed data for watershed # 1
I Curve number = 90.0

I ffE:-"ric lensrh = 4G1l;3 F::E=
I Elevation change = Zg.0 feet.
I Concentration time - 0.05 hours

I $:l;.ffi;:#::oi'[fu:** r fii:,Xiill. curves

I
I 

Total Area = 0. G acres

I Storm data
I Total precipiEation = 1.6 inches

I F::il-"f#fi*'n* = 
scso 

lnil"Xi=desisn 
storm

I Discharge -roiume = 0.04 acre ft

IIt
I

I

I
I

I

I

I

I

I



Proj ect TiE,le
WATERSHED HYDROGRAPH

= wEsT RrDGE DA- 13 ( 10 0 / 6 )

Inflow into sLruct.ure # 1
Structure type: guII

Watershed dat.a for watershed # 1
Curve number = 90. OArea =Hydraulic length =
Elevat ion change =Concent,ration t,ime +
Concentration time type =Unit hydrograph t1rye =

Total Area =

St,orm data
Tot,a1 precipitat ion =
Storm t.ytrre =
Peak Discharge =Discharge volume =

0.6 acres
451.00 Feet

28.0 feet..
0.05 hours

SCS Upland Curves
Disturbed

0.5 acres

2 . O inches
SCS 5 hour design storm

0.55 cfs
0.05 acre ft.



Proj ect Tit,Ie
WATERSHED HYDROGRAPH

RrDGE DA- 14 (l- o / 5 )

l-
Nul I

= WEST

Inf lor^r into strucEure #
Structure t1rye:

WaEershed data for waLershed
Curve number =
Area
Hydraulic length
Elevation change
ConcenErat ion time
Concentration time tYPe
Unit hydrograPh EYPe

ToEaI Area =

SEorm data
Tot,al preciPitat ion =
Storm t).Pe =
Peak Discharge =
Discharge volume =

#1
90.0
2.1 acres

504 .40 Feet
34.0 feet.
0.05 hours

SCS Upland Curves
Disturbed

2.L acres

l- . 3 inches
SCS 6 hour design storm

1- 02 cf s
0.09 acre ft



-

I Project Tit.1e = WEST RrDGE DA-14 (1-0/24}
T WATERSHED HYDROGRAPH

I t ;i;==:-;=-=;-iI=-==*'= " -=1..

I
I -- Watershed data for wat,ershed # 1
f Curve number = 90. O

I fiiEl""rr" lensrh = ,on?;ot F!lE"
I ELevation change = 34. O feet.
I Concentration time : 0.05 hoursI Concentration t,ime tl4)e = SCS Up1and Curvee

I 
unit hydrograph rt4>e = pisr,uibed

I 
-- rotal Area = 2. 1 acres

I -- Storm data
I Tot.al precipitation = 2.0 inchee
I !t"3_ly?g ScS Type 2 srorm, 24 hour srormI Peak Discharge = 2.2S cfe

I 
Discharge volume 0.20 acre ft

I
Il.
I

I
I

I
I

I

I



Proj ect Title
WATERSHED HYDROGRAPH

Watershed data
Curve number

= WEST RIDGE DA- l-4 (zs / A)

Inflow into structure # 1Structure tlrtrre : IrJull

Area =Hydraulic length =Elevat,ion change =Concentration time =
Concent.rat, ion t ime Eype =Unit hydrograph tlpe =

=TotaL Area

Storm data'
Total precipitation =Storm type = SCS
Peak Discharge =Discharge volume =

for watershed #
=

1
90.0
2.L acres

504.40 Feet
34 . 0 feet.
0. 05 hours

SCS Upland Curves
Disturbed

2,l acres

1.5 inches
5 hour design st.orm

t.47 cfs
0. 14 acre ft



Proj ect Tit l_e
WATERSHED HYDROGRAPH

= WEST RrDGE DA-14 (100/G)

#1
90. 0

2 . t acres
504.40 Feet

34.0 feet.
0.05 hours

SCS Upland Curves
Disturbed

2.1 acres

2 .0 inches
SCS 6 hour design storm

2 .09 cfs
0.20 acre ft

Inflow into structure # 1Structure type: glull-

Watershed data for wat.ershed
Curve number =Area =Hydraulic length =Elevation change =Concentration time =Concentrat ion t ime tlnpe =Unit hydrograph t]rye =

Tot.aL Area =

St,orm data
Total precipitation =Storm type =
Peak Discharge =Discharge voLume =



I Proj ect Title = WEST RrDGE DA- t s ( 10/G )r WATERSHED HYDROGRAPH

lf lffi:I"13':dtructure # 
milr

I
I Watershed data for watershed # 1
I Curve number = 90.0
f Area = 1.3 acres
I Hydraulic length = 977.60 Feet
I Elevation change = g4.0 feet.
t Concentration time - 0.0g hoursr concentration time type = scs upland curvesI Unit hydrograph rype = nisrulbed
I Total Area = 1.3 acres
I
I Storm data
I Total precipitat,ion = 1.3 inchesI Storm tlr'pe = SCS 6 hour design storm
I Peak Discharge = 0. G6 cfs
I Discharge volume = 0.0G acre ft

IIt
I
I
T

I

I
I
I

I
I

I

I



Proj ect Tit1e
WATERSHED HYDROGRAPH

= WEST RIDGE DA-]-5 3O/241

Inflow into structure # 1
Structure type: NuII

Watershed data for watershed # 1
Curve number = 90.0
Area = 1.3 acres
Hydraul ic lengt,h = 8'77 .60 Feet
Elevat ion change = 84 . 0 feet .

Concentration time = 0.08 hours
Concentration time type = SCS Upland Curves
Unit hydrograph type = Disturbed

Total Area =

Storm dat,a
Total precipitation =
Storm type =
Peak Discharge =
Discharge volume =

1 .3 acres

2.0 inches
SCS Type 2 sEorm, 24 hour sLorm

1 .45 cfs
0.1-2 acre ft



-

I ;ff#$"3tilf*on*"* = wESr RrDcE DA-1s (2sl.)

It !li;l-;;=!--il=*"-'= " --1..

f -- Watershed data for waEerghed # 1

t 
Curve number = 9O.o

I nvaia,,ric rensth = ,rri;3 F!lE'f Elevation change = 84.0 feet.I Concentration time .: O.Oe lro,rr"I Concentration time tl4)e = sCs 
-upia"a 

curveE

I 
unit hydrosraph r,t4)e = pi"t"ii"a

I _. :.:.: :." 
= 1 3 acres

I Total precipitaEion = 1.6 inches
I storm type = ScS G hour design storm
I Peak. Discharge = 0.95 cfs
I 

urscnarge. voLune = o.o8 acre ft

Ilr
I
II
II
I
I
I
I

I

I





eroject Title = WEST RrDcE DA_WWATERSIIED HYDROGRAPH
fnflow inEo strueture

( 10/5 )

11 
structure t1rye:

Watershed data
Cunre number
Area
Hydraulic length =ElevaLion change =ConcentraEion iime =Concentration time tlrye =Unit hydrograph tlr5le =

Tota1 Area

Storm dat,a
Total precipitation =Storm t1rye =Peak Discharge =Discharge voh+me =

#1
NulI

for watershed # L
= 90.0

L.3 acres
877.60 Feet

84.0 feet,.
0.08 hours

SCS Upland Curves
Disturbed

L.3 acres

i-.3 inches
SCS 6 hour design st,olrn

0.6G cfs
0.08 acre ft



ProjecL Title = wEsT RIDGE DA-w (to/24)
TfrATERSHED HMROGRAPH

Inflow int,o structure # l-
Structure type: Null

Watershed data for watershed # t-
Currre number = 90.0
Area =Hydraulic length =Elevation change =Concentration time =ConcenEration t,ime t1rye =Unit hydrograph El4le =

Total Area =

Storm daE,a
Total precipitation =
Storm L]rye =Peak.Discharge =Discharge volume =

1 - 3 acres
877.60 Feet

84.0 feet.
0.08 hours

SCS Upland Cunres
DisEurbed

1.3 acres

2,0 inches
SCS firye 2 storm, 24 hour

L.46 cfs
0 ,12 acre f t,

storm



91"j ect Title = wEST RrDcE DA-w (ZS / 6)
WATERSI{ED HMROGRAPH

fnflow into structure # 1
St,ructure tlpe: NuIl

Watershed data for wat,ershed # i-
Curve number = 90.0
Area =Hydraulic lengt,h =Elevation change =Concentrat,ion time =Concentration time tlnpe =Unit hydrograph El4le =

Total Area =

SLorm data
Total precipit,ation =Storm t1rye =
Peak Discharge =Discharge volume =

1.3 acres
87?.50 Feet

84.0 feet.
0.08 hours

SCS Upland Cunres
DisEurbed

1- .3 acres

1.5 inches
SCS 6 hour design storm

0.95 cfs
0.08 acre ft,



I 
St,nrcrure r14pe:

Watershed data
Cunre number
Area.
Hydraulic length
Elevation change
ConcenLration iime
Concentration time t1rye
UniE hydrograph EHpe

Total Afea

Storm data
Total precipitation =Storm type =Peak Discharge =Discharge volume =

Project ritle = wEST RrDcE DA-w (100/E)
WATERSHED HYTROGRAPH

fnflow into structure #J.
Nul1

for waE,ershed # l-
= 90.0

l_.. 3 acres
877.60 Feet

84.0 feeE.
0.08 hours

SCS Upland Cunres
Disuurbed

3. .3 acres

2.0 inches
SCS 5 hour design storm

1.3S cfs
0.12 acre ft



Project Tit,Ie = wEsT RrreE DA-X (10751
WATERSHED ITEROGRAPH

Inflow into stnrcture # 1
StnrcEure tlrtrle: NuIl

Watershed data for wat,ershed # 1
Currre number = g0 .0Area =Hydraulic lengt,h =Elevation change =Concentration t,ime =Concentration time tl4pe =Unit hydrograph L1rye =

Tota1 Area =

Storm data
Total precipiEaEion =
SEorm Uype =
Peak Discharge =Discharge volume =

t.2 acres
340.40 Feet

34.0 feeL.
0.03 hours

SCS Upland Currres
Disturbed

L.2 acres

1..3 inches
SCS 6 hour design storm

0 .49 cfs
0 .05 acre f t,



ttoject Tit,Ie = WEST RrDcE DA-x ftA/24)
!{ATERSHED HruROGRAPH

Inflow into strtrcture # 1
$tructure Lype: Null

WaE,ershed data for watershed # 1
Cunre number = g0 .0Area =Hydraulic length =Elevat,ion change =Concentrat,ion t,ime =Concent,ration t,ime type =Unit hydrograph Ll4>e =

Total Area =

Storm dat,a
Total precipitacion =Storm El4le =Peak Discharge =Discharge volume =

1.2 acres
340 .40 Feet

34 .0 feet.
0.03 hours

SCS Upland Curwes
Disturbed

L.2 acres

2 .O inches
SCS T)rye 2 sEorm, 24 hour

L.08 cfs
0. L1 acre ft

st,orm



Project Titre = l{EsT RrDGE DA-x (L0/24 coNTATNMEIIT)
WATERSHED HruROGRAPH

Inflow into structure # J-

Stnrcture tylpe: NuII

Wat,ershed data for watershed # i.
Cunre number = 90.0
Area =Hydraulic length =ElevaEion change =
ConcenLration t,ime =
Concentration time true =Unit hydrograph E1rye =

Tot,al Area =

SLorm dat,a
Total precipitat,ion =
Storm t1rye
Peak Discharge =Discharge volume =

0,2 acres
70 . 00 FeeE,
1-2.0 feeL.
0.00 hours

SCS Upland Cunres
DisEurbed

0.2 acres

2.0 inches
SCS ffile 2 sLorm, 24 hour sLorm

0.08 cfs
0 . 01- acre f t,



WATERSHED H1DROGRAPH
Inflow into strrrcture # l-
Stnrcture type: Null

eroject Title = WEST RrDGE DA-X (25 / 5I

atershed data for watershed # 1
Currre number = 90.0

I
9il

Area =Hydraulic length =Elevation change =Concentration t,ime =Concentration time t1rye =Unit, hydrograph rype =

Tota1 Area =

SEorm dat,a
ToEaI precipitation =
Storm t1rye =
Peak Discharge =Discharge volume =

L,2 acres
340 ,40 Feer,

34 .0 feet.
0.03 hours

SCS Up1and Curwes
Disturbed

1-.2 acres

1.5 inches
SCS 6 hour design storm

0 .71 cfs
0 ,08 acre ft



Proj ect Title = WEST RIDGE
WATERSHED HEROGRAPH

Inflow into structure # t
SLructure tlpe: Null

lilatershed data for watershed # L
Curnre number = 90.0
Area
Hydraulic length
ElevaEion change
Concentration t,ime
Concentration time tl.pe
Unit hydrograph Lype

DA-x (100/6)

= t,2 acres
= 340 .40 FeeE
= 34 .0 feet.
= 0.03 hours
= SeS Upland Curwes
= Disturbed

t.2 acres

2 ,0 inches
SCS 5 hour design storm

1. 00 cfs
0.L1- acre ft

Tot,al Area

Storm data
Total precipitat,ion =
Storm tlfpe =
Peak Discharge =
Discharge volume =



Project Tirle = WEST RrDGE DA-y (LO151
WA,TERSHED HMROGRAPII

Inflow into structure # 1
Stnrcture tlrye: NuIl

Watershed dat,a for watershed # i-
Cunre number = 90. 0Area =Hydraulic length =ElevaEion change =Concent,ration time =Concent,ration time Eype =Unit, hydrograph tl4>e =

Total Area =

Storm dat,a
Tot,a1 precipit,ation =
St,orm Llr1le = SCS
Peak Discharge =Discharge voLume =

0 . J- acres
35.00 Feet
1L.0 feet .
0.00 hours

SCS Upland Cunres
Disturbed

0. L acres

1.3 inches
6 hour design storm

0 .02 cfs
0,00 acre ft



Project, Title = WEST RrDGE DA-Y (LO/24}
9{ATERSHED HNROGRAPH

fnflow int,o sEructure # I
St,nrcture type: NuII

Watershed dat,a for
Curve number
Area
Hydraulic length
Elevat,ion change
Concent,ration time

tvaEershed # l-
= 90.0

= SCS

0.1 acres
35.00 Feet
LL.0 feet,
0.00 hours

SCS Upland Currres
nisturbed

0. L acres

2.0 inches
Tlpe 2 sEofin, 24 hour storm

0.04 cfs
0.01 acre ft

ConcenEration time type
Unit hydrograph tlrt)e

Total Area =

Storm data
Total precipiEation =
Storm tlfpe
Peak Discharge =
Discharge volume =



Projectr Title = rilEST RIDGE
WATERSHED IfMROGRAPH

f nf lorrr into st,nrcture # 1
Stnrcture type: NuIl

Watershed data for wat,ershed # 1
Cunre number = 90. 0
Area
Hydraulic length
Elevation change
Concent,ration t,ime
Concentration t ime t}rye
Unit hydrograph tlrtrle

Tot,a1 Area =

SEorm data
Tota1 precipitation =
St,orm Lype =
Peak Diecharge =
Discharge volume =

DA-Y (2s / 6l

= 0 .1- acres
= 35.00 Feet
= L1-.0 feet.
= 0.00 hours
= SCg Up1and Curwes
F DisLurbed

0 .1. acres

L.6 inches
SCS 6 hour design storm

0,03 cfs
0.01 acre ft



ProjecE Title = WEST RIDGE
WATERSHED HMROGRAPH

Inflow into strueture # 1
Stnrcture tlpe: Null

Watershed dat,a for watershed # 1-

Curnre number = 90 .0
Area
Hydraulic length
ELevation change
Concentration tirYre
ConcenLration time type
Unit hydrograph E1rye

Total Area =

Storm daLa
Total precipit,ation =
Storm Eype =
Peak Discharge =
Discharge volume =

DA-Y (100/6)

= 0.1 acres
= 35.00 Feet
= 11.0 feet.
= 0.00 hours
= SCS Up1and Currres
= Disturbed

0.1 acres

2.0 inches
SCS 5 hour design EEorrn

0.04 cfs
0.01 acre ft



Proj ect Title
WATERSHED HYDROGRAPH

= WEST RIDGE DA- Z ( 1.0 / 5 )

1.5 acres
278.10 Feet

5 .0 feet.
0.06 hours

SCS Upland Curves
Disturbed

l- . 5 acres

Inflow inEo structure # 1

St,ructure tlpe ! NuIl

Watershed data f or watershed # l-
Curve number = 83 .0
Area
Hydraulic length
Elevation change
Concentrat,ion time
Concentrat j-on t. ime EYPe
Uniu hydrograPh EYPe

Total Area =

SEorm data
Tota1 precipitation =
Storm tr)4re ='

Peak Discharge =
Discharge volume =

1.3 inches
SCS 5 hour design sEorm

0 .35 cf s
0 .04 acre ft



Proj ect, Titl-e
WATERSHED HYDROGRAPH

= WEST RIDGE DA. Z (TO / 24)

Inf low int,o st,ructure # 1
Structure tllpe: Null

Watershed data f or wat,ershed # L
Curve number = 83 .0
Area
Hydraulic length
Elevation change
Concentration time
Concentration time type
Unit hydrograph tl4te

Total Area =

Storm data
Tota1 precipitaEion =
Storm t)rye =
Peak Discharge =
Discharge volume =

= l-.5 acres
= 278.L0 Feet
= 5. 0 feet.
- 0.05 hours
= SCS Upland Curves
= Disturbed

l- . 5 acres

2 . 0 inclres
SCS Type 2 storm, 24 hour storm

l-.1-5 cf s
0.09 acre ft



Proj ect TiLIe
WATERSHED HYDROGRAPH

Area
Hydraulic length
Elevat.ion change
Concentration Lime

Total Area

Storm dat,a
Total precipitation
SEorm tlrtr>e
Peak Discharge
Discharge volume

= WEST RIDGE DA- Z (25 / 6)

Inflow into structure # i-
St ructure t}rye : Nul I

Watershed data for watershed # 1
Curve number = g3 .0

1.5 acres
.10 Feet
5.0 feet..
. 0 6 hours

= l-.5 acres

= 1.5 inches
= SCS 6 hour design storm
= 0.62 cfs
= 0.05 acre ft.

= 278

-n v
concentration time type = scs uprand curvesUnit hydrograph type = Disturbed



Proj ect Tit,le
WATERSHED HYDROGRAPH

= WEST RIDGE DA-Z (100/6)

l- . 6 acres
278.10 FeeE,

5.0 feet.
0.05 hours

SCS Upland Curves
Disturbed

1- . 6 acres

Inf l-ow into structure # 1

StrucEure type: NulI

Watershed data f or waEershed # 1-

Curve number = 83 .0
Area
Hydraulic length
Elevation change
Concentration time
Concentration time tYPe
Unit hydrograPh t)rye

Total Area =

Storm data
Total precipitaEion =
Storm Elr5le =
Peak Discharge =
Discharge volume =

2 . O inches
SCS 6 hour design storm

L.01 cf s
0.09 acre ft
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Circular Channel Analysis & Design
Solved with Manning' s Equation

Open Channel Uniform flow

t{orksheet Name: WEST RIDGE

conment, : cuLvERT UC-AA ( lole )

Solve For FuII FIow Diameter

Given Input Data:
Slope ...o....,
Manning's n. .
Discharge

Computed Results:
FulI Flow Diameter. .,..
Full Flow Depth

Velocity......
Flow Area
CriEical Depth
Critical Slope
Percent FuIl..,,..
FuIl Capacity
ert,tA:t @. 94D
Froude Number. ....

Open Channel Flow
Haestad Methods,

0 . 0700 ft/ ft
0.020

]-2.97 cf s

1.32 fr
1-.32 f r,
9 .41- fps
1.38 sf
L.28 fr,
0.0513 ft/ft

100 .00 t
L2.97 cf s
13 .95 cfs

FULL

Module, Version 3.43 (c) 1991
fnc. * 37 Brookside Rd * Waterbury, cr 06708



Circular Channel Analysis & Design
Solved wiEh Manning' s Equation

Open Channel Uniform flow

WoTKShEET NAME: WEST RIDGE

comment : cuLvERT UC-AA (L0 / 241

Solve For FulI Flow DiameLer

Given Input Data:
Slopee r r.
Manning' g n. .

Discharge

Computed Results:
FulI Flow Diamet€r. ;...
FulI FIow DePt,h

velocity, .

Flow Area. r..
Critical Depth
Critical Slope....
Percent FuII......
FuII CapaciEy.....
QMAI( @.94D ....
Froude Number

0.0?00 fr/ft
0 .020

45 .L2 cf s

2.11- fr
2.LL fr

1-2 .85 fps
3 .51 sf
2,06 fr,
0.0620 ft/fr

100 .00 t
+5.L2 cf s
48.54 cfs

FULL

Open Channel Flow
Haestad Methods,

Module, Version
Inc. * 37 Brook

3.43 (c) 1991-



Circular Channel Analysis & Design
Solved wifh Manning' s Eqrration

Open Channel Uniform flow

hIoTKShCET NAMC: WEST RIDGE

corment : cuLvERT UC-AA (25 / 6j

Solve For FuIl FIow Diameter

Given InPut Data:
Slope
Manningts n- - r. - r.
Discharge

Computed Results:
FuII FIow DiameEer. . - - .

FulI FIow DePth ...-
Velocity. .

Flow Area
Critical DePLh. + - ,

Crit,ica1 SIoPe.. -.
Percent FuII
FuIl CaPacitY-...-
QMAX @.94D+..,
Froude Number

Open Channel Flow
Haestad Met,hods,

0.0700
0.020

ft /ftr
25 .55 cfs

1,71- f t
L.7t f t,

1-1 . 16 fps
2 .30 sf
1-.55 fr
0.06L7 ft/ft

1-00.00 t
25.65 cf s
27 .59 cf s

FULL

Modu1e, Version 3.43 (c) 1-991-

Inc. * 37 Brook



Circular Channel Analysis & Design
Solved with Manning's EquaLion

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Conunent: C'SLVERT UC-AA (100/5)

Solve For FuII FIow Diamet,er

Given Input Data:
Slope .... 0.0700 fE,/ft
Manningts n....e r, 0.020
Discharge.... 46.45 cfs

Computed Results:
FuII Flow Diameter..... 2.L4 ft,
FuIl Flow Depth..., 2.a4 ft

Velocity. . LZ .94 fps
Flow Area 3 .59 sf
Critical Depth 2 .08 ft
Critical Slope 0.0620 fE/fE
Percent FulI...... 100.00 B

FUII Capacity..... 46.45 cfs
QMAI( @. 94D 49 .97 cf s
Froude Number FULL

Open Channel Flow Module, Version 3.43 (c) 1-99L
Haestad Methods, Inc. * 37 Brookside Rd * $lat,erbury, Ct 06708



Circular Channel Analysis & Design
Solved wi t,h Manning , s Eguat ion

Open Channel - Uniform flow

WorKsheeI Name: WEST RrDGE

Comment: CULVERT UC-DD (tO/6)

Solve For Ful- 1 Flow Diameter

Given Input Data r

Slope 0
Manning,s n.,. 0
Discharge 0

Computed Results:
FulI Flow Diameter. .

Fuf l F1ow Depth
Velocity
Flow Area
Critical Depth. .

Critical Slope. .

Percent FulI....
FulI CapaciLy. . .

QI,Izu( @. g4D
Froude Number.

.2800 f r,/f r

.020

.15 cf s

0. 19 f r
0.1-9 f r
5.19 fps
0.03 sf
0.l-9 fr
o.2see fr/f r

l-00.00 +
0.l-5 cf s
0. 15 cf s
FULL

Open Channel FIow
Haestad Met,hods,

Module,
fnc. * 37

Version 3 .43
Brookside Rd

(c) 199r
* Waterbury, cr 05708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

Worksheet, Name: WEST RIDGE

Comment: CULVERT UC-DD (t0/24)

Solve For FulI Flow Diameter

Given f nput, Data :

Slope 0.2800 frlfr
Manning's n.. 0.020
Discharge 0. G4 cfs

Computed Results:
Full Flow Diameter..... 0.33 ft
Ful-l FIow Depth 0 . 33 f t

Velocity 't .46 fps
FIow Area 0.09 sf
Critical Depth 0.33 fr
Critical Slope 0 .2629 ftlfr
Percent Fu]I.,.... t_00.00 +
Full Capacity 0. G4 cfs
QMAX @.94D.. 0.G9 cfs
Froude Number FULL

Open Channel Flow Module, Version 3.43 (c) .1991
Haestad Methods, fnc. * 37 Brookside Rd * Wat,erbury, CL 06?09



Circular Channel Analysis & Design
Sol-ved with Mannj-ng,s Equation

Open Channel Uniform fLow

Worksheet Name: WEST RIDGE

Comment, : CULVERT UC-DD (ZE / G)

Solve For FulI Flow Di-ameter

Given Input Data I

Slope O. ZB00 frlfr
Manning's n.. 0.020
Discharge 0.44 cfs

Computed Resu1t s :

Fu]l Flow Diame'ter. ... 0.Zg ft
Full- Flow Dept,h O .Zg f t

Vglocity.. 6.79 fps
Flow Area 0.05 st
Critical Depth O.Zg ft
Crit ical Slope 0 . 2622 ft /.ftPercent FuII..,... i.00.00 +
FuIl Capacity 0.44 cfs
QMAX @.94D.. 0.47 cfs
Froude Number FULL

Open Channel Flow Module, Version 3 .43 (c) 1,991-
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 0G7Og



Circular Channel Anal-ysis & Design
Solved with Manning's Equat.ion

Open Channel - Uniform flow

WorKsheeL Name: WEST RIDGE

Comrnent: CULVERT UC-DD (100/5)

Solve For FuIl Flow Diameter

Given Input Data:
Slope
Manni-ng's n...
D i s charge

Computed Resu1ts:
FuII Flow Diameter
FuIl Flow Depth

Velocity. .

Flow Area
Critical Depth....
Critical Slope
Percent, Fu1l......
FuI1 Capacity
QMA)( @. 94D. .

Froud,e Number

0.2800 ft/ft
0.020
0 .92 cfs

0.38 f r
0.38 f r
I . l-7 fps
0 .l-1 sf
0.38 fr,
0.2536 ft /ft

t-00.00 z
0.92 cf s
0.99 cf s
FULL

Open Channel Flow Module, Version 3.43 (c) l-991-
Haestad Met,hods, Inc . * 37 Brookside Rd * Waterbury, Ct 05?08



Circular Channel Analysis & Design
Solved with Manningt s Eqrration

Open Channel Uniform flow

WorKshECE NAMC: WEST RIDGE

Corrmrent : CULVERT UC-EE (LO / 6\

Solve For FuII Flow DiameEer

Given Input DaLa:
Slope
Manningts n.......
Discharge

Computed Results:
Full Flow Diameter. . . . .

FUII FIow Dept,h
VelociEy.. . ...
Flow Area
Critical Depth, . ..
Critical Slope
Percent FuIl,.....
FulI Capacity.....
QIVIAX @. g4D
Froude Number

Open Channel FIow
Haestad Met,hods,

Module, Version 3.43
fnc. * 37 Brookside Rd

0.0540 ft./ftr
0 .020

1-3 . 1-2 cf s

1-.35 fr
1 .35 fr
9.13 fps
L,44 sf
1.30 f r
0.0ss7 ftr/ftr

1_00.00 eo

l-3 .l-2 cf s
1-4 . 1_l- cf s

FULL

( c ) 1.991
* Waterbuqf, cr, 05708



Circular Channel Analysis & Design
Solved with Manningr s Equabion

Open ChanneL Uniform flow

lilorKsheeL Name: WEST RIDGE

Conmrent : CULVERT uC- EE 1ag / 2a)

Solve For FuII Flow Diameter

Given InpuE Data:
Slope
Manning's n. .

Discharge

Computed Results:
FuIl Flow Diameter. . .. .

FuIl Flow Depth
Velocity r..,..
Flow Area
Critical Depth. ...
Critical Slope
Percent, Full......
FulI Capacity.. ...
QITIAX @. g4D. . r .
Froude Number

Open Channel Flow Module,
Haestad Methods, Inc. * 37

0 ,0540 ftr/ ftr
0.020

45.76 cf s

2,L6 f r
2.L6 f r

tZ ,47 fps
3.67 sf
2 .1-0 f t,
0.0s63 fr/fr

1-00.00 +
45.76 cf s
49 .22 cfs

FULI,

Version 3.43 (c) L991-
Brookside Rd * Waterbury, cr 06708



Circular Channel Analysis & Design
Solved with Manning' s Equat,ion

Open Channel Uniform flow

WorKsheeL Name: WEST RIDGE

Conunenr,: CULVERT UC-EE (zs/ 6t

Solve For FuII Flow Diameter

Given Input Data:
Slope ..,,. 0.0G40 ftltt
Manningts n..,,... 0.020
Discharge 2G.09 cfs

Computed Results:
FuII Flow Diamet,er..... 1.?5 ftFull FIow Depth 1. T5 f t,Velocity,.... r.. . . 1.0,94 fps

FlowArear... Z,4L si
Critical Depth 1. G9 ft
crirical slope 0.0560 fr/fr
Percent FuIl ...... J-00.00 +
FUII Capacir,y. . . . . 26 .09 cf s
QMAI( @.94D ..., Zg.A7 cfs
Froude Number..r]. FULL

Open Channel Flow Module, Version 3.43 (c) 1g9t-Haestad Met,hods, Inc. * 37 Brookside Rd * wat,erbury, CE 0GT0B



Circular Channel Analysis & Design
Solved with Manning' s Equat,ion

Open Channel Uniform flow

WOrKSheeI Name: WEST RIDGE

cormnent: cuLvERT uc-EE (100/5)

Solve For FuII Flow Diamet,er

Given Input Data:
Slope
Manning's n, .

Discharge

Computed Results:
FuIl Flow Diamet,er.,,, .
FuII Flow Depthr . . . . . ..

Velocity. .
FIow Area
Critical Depth
Critical Slope
Percent FuII..-...
Fu1l Capacity.....
QMAX @.94D ....
Froude Number... e.

Open Channel Flow
HaesLad Methods,

0 . 0640 ft / fE.
0.020

47.37 cfs

2.19 f r.
2.L9 fr

12 .58 fps
3 .77 sf
2.L2 fr,
0.0s64 fr/fr,

100 .00 *
47 .37 cf s
50.96 cfs

FULL

Module, Version 3.43
fnc. * 37 Brookside Rd

(c) 1991-* Waterbury, cr 06708



Circular Channel Analysis & Design
Solved wit,h tvlanning's Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Commenl : CULVERT UC-FF ( 10/6 )

Solve For FuIl Flow Diameter

Given Input DaLa:
Slope
Manning's n...
Discharge

Comput,ed ResuIEs:
FuIl Flow Diameter
Ful1 Flow Depth

Ve I oc ity
Flow Area
Critical Depth....
CriE, ical Slope
Percent FuII......
Full CapaciLy
QMAX @.94D. .

Froude Number

o.2ooo fL/ft
0.020
0.15 cfs

0.21 f r,
0.21 f r
4 .55 fps
0.03 sf
0.21 f r
0.l-813 f r/f L

100,00 +
0.l-5 cf s
0.l-7 cf s
FULL

Open Channel FIow
HaesLad Methods,

Module, Version 3.
Inc. * 37 Brookside

43 (c) i-991
Rd * Waterbury, ct 05708



Circular Channel Analysis & Design
Solved with Manning' s EquaEion

Open Channel Uniform flow

Worksheet, Name: WEST RIDGE

Cornment : CULVERT UC- FF (L0 / 24)

Solve For FulI Flow Diameter

Given Input Data:
Slope
Manning's n.
Discharge

Computed Results:
FuLl Flow DiameLer
FuI1 Flow Depth

Veloc i ty
Flor^r Area
Critica'l- Dept,h....
Crit,ical S1ope
Percent Fu1I......
Ful1 Capacity
QIvtA)( @. g4D . . .

Froude Number

0.2000 ft /fE
0.020
0 .67 cfs

0.36 f r
0.35 fr
5.65 fps
0.10 sf
0.35 f r,
o.l_83e ft/r't

100.00 +
0.5? cf s
0.72 cf s
FULL

Open Channel Flow
Haestad Methods,

Module, Version 3 .43
Inc. * 37 Brookside Rd

(c) t99L
* WaE,erbury, cr 05708



Circular Channel Analysis & Design
Solved with Manning's Equat,ion

Open Channel Uniform flow

Worksheet Name : I'IEST RIDGE

Comment: CULVERT UC-FF (25/6)

SoJve For FUII Flow Diameter

Given Input Data:
S lope
Manning's n...
Discharge

Computed Results:
FuLI FIow Diameter. . . . .

Fu1I Flow Depth
VelociLy
FLow Area
Critical Depth
Critical Slope
Percent FulI......
FuII Capacity
QMAX @. 94D. .

Froude Number

Open Channel Flow
Haestad Met.hods,

Module, V€rsion 3.43
Inc. * 37 Brookside Rd

(c) 1991* Waterbury, Ct

0.2000 f r/f r
0.020
0 .46 cf s

0.31 fr,
0.31 f r
5.05 fps
0.08 sf
0 .31 f r
0.1833 ft /ftr

100.00 z
0 .45 cf s
0.49 cfs
FULL

05708



I

Circular Channel Analysis & DesignSolved with Manningl s Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment: CULVERT UC-FF (fOO/e)

Solve For Ful l- Flow Diamet,er

Given Input Dat,a :

Slope
Manning' s
Di scharge

Results:Computed
Ful 1
Ful 1

0,2000 ft/tt
0.020
0.95 cfs

0 .41 f t
0.41 f r
7.26 fps
0.13 sf
0.40 f L
0.184s ft/ft

100.00 +
0.95 cfs
1.02 cf s
FULL

Flow Diameter
Flow Depth
Ve 1oc i ty
Flow Area
Crit,ical Depth
Critical- Slope
Percent FuLl......
Full Capacity
QMru( @, 94D. .

Froude Number

Open Channel Flow Modu]e, Version 3.43Haestad MeEhods, rnc. * 37 Brookside Rd
(c) 199i.
* Waterbury, cr, 05708
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Circular Channel Analysis & Design
Solved with Manning's Equation-

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Conmrent : CULVERT UC-GG ( J,0/ G )

Solve For FuIl FIow Diameter

Given Input Data:
Slope ...e. 0.0840 ft/fr
Manningts 11....+.. 0.020
Discharge 13 . Zg cfs

Computed Result,s:
Full Flow Diameter.. .. . 1,36 fEFuIl Flow Depthr . . e 1.36 ftVelociEy,. ..r. 9.j-5 fps

Flow Area 1.4S si
crirical Depr,h 1.30 fr
Critical Slope...e 0.055? ft/fr
Percent Full*..... l-00.00 ZFuIl Capacir,y. . . . , 13 .29 cf s
QMAX @.94D LA,Z9 cfs.
Froude Number...,. FULL

open channel Flow Modure, version 3.43 (c) t9g1
Haest'ad Methods, rnc. * 37 Brookside Rd * waterbury, cE 0670g



Circular Channel Analysis & Design
Solved with Manningl's EquaE,ion

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Conrnent : CIJLVERT UC-GG 119 / 2a)

So1ve For FUII Flow Diamet,er

Given InpuL Data:
SIope
Manning's n. .

Discharge, . . ,

Computed ResulLs:
FuIl Flow Diameter.
Full Flow Depth

Velocity..t..r....
Flow Area
Critical Depth....
Critical Slope
Percent Full......
Full Capacity.....
QMAX @.94D.,.. r. e.
Froude Number

0 .0640 ft.l ftr
0,020

46.43 cfs

2.L7 fr
2-L7 fE

LZ .52 fps
3 .7L sf
z.Lt fr
0 .0s53 frlfr

1-00.00 +
45 .43 cfs
49.95 cfs

FULL

Open Channel Flow Modu1e, Version 3.43 (c) 199L
HaesEad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

WorKsheeE Name: WEST RIDGE

cormrenu : CULvERT uc-GG (zs / 6)

Solve For FulI Flow Diameter

Given Input Data:

Computed
FuI1
zul1

Slope. r +...., ..1..
Manningts n-..,...
Discharge. . . .

taaa.

0 .0640 ft,/ ft
0,020

26.55 cfs

I,76 f r,
1,.76 fE

10 , 88 fps
2.44 sf
L.70 ft
0.0561- f r/f r

100 .00 *
25.55 cfs
28.55 cfs

FULL

open channer Flow Module, version 3.43 (c) j-gg]-
Haestad Methods, Inc. * 3T Brook



Circular Channel Analysis & Design
Solved with Manningl' s Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Conrnent: CULVERT UC-GG (100/6)

Solve For FulI Flow Diamet,er

Given InpuE Dat,a:
Slope
Manningts n. . .

Discharge ,rce e e

Computed Results:
FulI Flow Diameter. .. . .
FuII Flow Depth

Ve1ocity.,.....r..
Flow Area
Critical Depth.., .

Critical Slope....
PercenE, FuII....,.
Full Capacity. . .. .

QMAX @.94D..,,
Froude Number

Open Channel Flow
Haest,ad Methods,

0.0540 fr/fL
0.020

48 .32 cfs

2.2t f r,
2,2L fr

1,2,54 fps
3 .82 sf
2,L4 fr,
0.0554 ft/ft

100.00 t
48 .32 cf s
51.98 cfs

FULL

Module, Version 3.43 (c) i-991
Inc. * 37 Brook



Circular Channel Analysis & Design
Solved with Manning' s Equation

Open Channel Uniform flow

WOrKSheeT Name: WEST RIDGE

Comnent,: CUTVERT UC-HH {10/6)

So1ve For FulI Flow Diameter

Given Input Data:
Slope,r.e .ri, 0,L020 fE./ft,
Manningts n... 0.020
Discharge 7.39 cfs

Computed Result,s:
FulI Flow Diamet,er - i- . 00 f t
FuII Flow Depth 1.00 ft

Velocity. . 9.42 fps
Flow Area ,.,,, 0.78 sf
Critical Depth 0.98 fr
Critical Slope 0.09L3 fElfr
Percent Ful1...,.. i-00.00 B
FuIl Capacity . 7 .39 cf s
QMAIC @.94D .... 7.95 cfs
Froude Number..r.. FULL

Open Channel Flow Module, Version 3.43 (c) 1991
Haestad Methods, f nc. * 37 Brookside Rd * Vilat,erbury, Ct 0GT0g



Circular Channel Analysis & Design
Solved with Manningr s EquaEion

Open Channel Uniform flow

WorKsheeL Name: WEST RIDGE

Conrnent : CULVERT UC-HH (L0 / 24)

Solve For FuII FIow DiameE,er

Given Input, Data:
Slope 0.1020 fr/fr
Manningrs n...e ,.. 0.020
Discharge.... 3z,g2 cfs

Computed Result,s:
Full Flow Diameter.,,.. L,7S ftFull Flow Depth 1.75 ftve1ociEy...... j-3.GT fps

Flow Areae ..,.... , Z.4O stcriEical Deprh 1.72 f rCritical Slope. . . . 0.0 gZ7 fE/ft
Percent FuIl...... 100.00 tFulI Capacity.,,.. 32.92 cfs
QMA:( @.94D 3s.30 cfs
Froude Number. ..,. FULL

Open Channel Flow Module, Version 3.43 (c) 1gg1
HaesEad Methods, fnc. * 3T Brook



Circular Channel Analysis & Design
Solved wj-t,h Manning's Equat,ion

Open Channel Uniform flow

WorKsheeL Name: WEST RIDGE

Comment : CULVERT UC-HH (25 / 6)

Solve For FuIl Flow Diameter

Given Input Data:
Slope ....r,,..
Manningts 11..
Discharger r..... *.

Computed Resu1t,s:
FuIl Flow Diamet,€r. ,,. .
Full Flow Depth, , , .

velocit,y. .
Flow Area.,. ,
Crit,ical Dept,he . ..
Critical Slope
Pgrcgnt Ful1.... + r
Full Capacity. . .. .

QMAX @,94D...r
Froud.e Number

0.1-020 ft/ftr
0,020

1-3.08 cfs

L.24 f t,
t.24 f r

10.86 fps
t.2O sf
L.22 f t
0 .09t9 ft / ftr

100.00 a
1-3,08 cfs
L4,07 cfs

FULL

Open Channel FIow Module, Version 3.43 (c) Lggl
Haestad Methods, Inc. * 37 Brookside Rd * Wat,erbury, CL 06Z0g



Circular Channel Analysis & Design
Solved with Manning' s Eguation

Open Channel Uniform flow

IrilorksheeE Name: I{EST RIDGE

Conunent : CULyERT UC-HH ( 100/6 )

Solve For FuII Flow Diameter

Given Input Dat,a:
Slope r...
Manningts n.,,. r. i
Discharge

Computed Results:
Ful1 Flow Diameter-. +.,
FuI1 Flow Depth

Velocity... ,..
Flow Area.. r ,
Critical Depth
Critical Slope
Percent FuII....,,
FuIl Capacity.....
QI,IAX @. g4D. . . .

Froude Number

o .1020 ft/ft
0,020

25.48 cfs

L,59 f t
1-.59 f r,

1-2 .83 fps
L.99 sf
L.57 ft
0.092s frlfr

100.00 t
25.48 cf s
27.4L cfs

FULL

Open Channel Flow
Haestad Met,hods,

Module, Version 3 .43 (c) 1991
Inc. * 37 Brook



Circular Channel Analysis 6c Design
Solved with Manning's EquaLion

Open Channel Uniform flow

WorksheeL Name: WEST RIDGE

Comment: CULVERT UC-,JJ (10/G)

Solve For Ful l- Flow Diameter

Given Input Dat,a:
Slope
Manning,s n. . .

Discharge

Computed ResulEs:
FuIl Flow Diameter
Fu1I Flow Dept,h

Ve loc i ty
Flow Area
Critical Depth
Crit,ical Slope
Percent FuII......
FuIl Capacity
Ql4ru( @. 94D
Froude Number.....

Open Channel Flow
Fiaestad Methods,

0.2720 frltr
0 . 02 0
0.50 cfs

0.30 fr,
0.30 fr
6 .94 fps
0.07 sf
0.30 f r
o.2s4s fr /ft

100.00 t
0.50 cfs
0.54 cfs
FULL

Module, Version 3 .43
fnc. * 37 Brookside Rd

(c) r.991* Waterbury, cr 05708



Circular Channel Analysis & Design
Solved wit,h Manning, s Equation

Open Channel Uniform flow

WorKsheeI Name: WEST RIDGE

Comment ; CULVERT UC-JJ flA / 24)

Solve For Full FJow Diameter

Given Input Data:
Slope
Manning's n. . .

Discharge

Computed ResulEs:
FulI Flow Diameter. . . . .

FulI Flow Depth
Veloc ity' Flow Area
Critical Depth
Critical Slope
Percent FulI......
FulI Capacity
eI,tAX @. 94D. .

Froude Number

Open Channel Flow
HaesE,ad Methods,

0.2720 ft/tt
0.020
2 .65 cfs

0. s7 fr
0.s7 f r

10.52 fps
0.25 sf

,0.56 fr
0.2576 frlf r

100.00 +
2 .65 cfs
2.85 cf s
FULL

Module, Version 3 .43 (c) 1991
Inc. * 37 Brookside Rd * lrlat,erbury, cr, 05708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment : CULVERT UC-,J,f (25 / 5I

Solve For Fu1I FIow Diameter

Given InpuE, Data:
Slope
Manning's n. . .

Discharge

Computed Results:
FulI Flow Diameter
Full Flow Depth

Velocity
Flow Area
Crit ical Depth
Critical Slope
Percent FulI......
FuI1 Capacity
QI4AX @. 94D. .

Froude Number

Open Channel Flow
Haestad Methods,

0 .2720 ft / ftr
0.020
t.L2 cfs

0.41 f r
0.41- f r,
8.49 fps
0. l-3 sf
0.41 f r
0.2550 f r/f r

1_00.00 z
t.L2 cf s
l-.20 cf s
FULI,

Module, Version 3.43 (c) l-991.
fnc. * 37 Brookside Rd * Waterbury,

I
ct 06708



Circular Channel Analysis & Design
Solved wit.h Manning ' s Equat, ion

Open Channel - Uniform flow

WorKsheeL Name: WEST RIDGE

Comment.: CULVERT UC-,lJ (100/5)

Solve For Ful1 Flow Diameter

Given Input Data:
Slope
Mannj-ng's n...
Discharge

0 .27 20 ft, / ft
0.020
2.15 cf s

Computed Results:
FulI Flow Diameter 0.52 ft,
FulI Flow Depth 0.52 ft

Velocity 10.00 fps
Flow Area 0.22 sf
Critical Depth.... 0.52 ft
Critical Slope Q.2572 ftlft
Percent FuII...... 3-00.00 +
FuII Capacity 2. L5 cfs
Ql4zu( @. 94D. . 2.32 cf s
Froude Number..... FULL

open Channel Flow Module , Vers ion 3 . 4 3 (c ) 19 91-

Haest,ad Methods, Inc. * 37 Brookside Rd * Waterbury, CL 06708



I Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

9ilorksheet Name: WEST RIDGE

cornmenE : CULVERT UC- KK ( rO/ 0 )

Solve For FulI Flow Diameter

Given fnput Data:
Slope .....
Manningts n. .
Discharge. . . o

Computed Result,s:
FuII Flow DiameLer. . ,..
FuII Flow Depth, e . . . r, .

VelociLy. ... . .
Flow Area
Critical Depth
Crit,ical Slope
Percent FuII......
FulI Capacity.. ...
QMA)( @. 94D
Froude Number. . ., r

Open Channel Flow Module,
Haest,ad Met,hods, Inc. * 3?

0 . 1-000 f.t l ft
0.020
7. 89 cfs

1.03 ft
L,03 ft
9 ,50 fps
0 .83 sf
1-.0L ft
0.089s f r,/f r,

100.00 B
7 .89 efs
I .49 cfs
FULL

Version 3 .43 (c)
Brookside Rd *

L99l-
Wat,erbury, cr 06708



Circular Channel Arralysis & Design
Solved with Manning' s Equation

Open Channel Uniform flow

Worksheet Name: 9ilEST RfDGE

Connrent : CULVERT UC-KK (L0 / Z4l

Solve For FuIl Flow Diamet,er

Given Input Data:
Slope. . . .
Manningts n..,....
Discharger e.,

Computed Result,s:
Full Flow Diameter. . . .,FuIl Flow DepLhe . . . . . .,

Velocity. _

Flow Arga .. . r .
Crit,ical Depr,h
Critical StopepercenL FuIl......
Full Capacity,..,.
QIqAI( @.94D ....
Froude Numberr..,.

0 ,1000 ft/ tt
0.020

35 .47 cfs

1-.81- fr,
1.81 fr

1.3 .83 fps
2,56 sf
1-.78 ft
0 .0909 fr/fr

100.00 +
35.47 cfs
38,15 cf s

FULL

Open Channel Flow
Haestad Methods,

Module, Version 3 .43 (c) tggJ-fnc. * 37 Brook



Circular Channel Analysis & Design
Solved with Manning's Eqrration-

Open Channel Uniform flow

9ilorksheet Name: $IEST RIDGE

Comment : CULVERT UC-KK (ZS / 6)

Solve For FuIl Flow Diameter

Given Input Data:
Slope.. r. . . . ..
Mannin5lts n.,.....
Discharge

CompuE,ed Results:
Fu11 Flow Diameter. ,...FuIl Flow Dept,h. 3.,. .. .

Velocity.. ...,
Flow Area.
Crit,ical Deprh
CriLical Slope
Percent FulI......
FulI Capacity.. ,..
QI,rAX @.94D ..e .
Froude Number

0 .1_000 ft / fE
0.020

L4 .2O cf s

1-.28 f t
L,2g f t

Ll. 00 fps
L.29 sf
L.26 f E
0.0900 f r,/f E

100.00 z
L4.2O cf s
15.28 cfs

FULL

Open Channel Flow Mod.u1e,
Haestad Methods, fnc. * 3T

Version 3 .43 (c)
Brookside Rd *

]-99t
Wat,erbury, cr 06708



Circular Channel Arralysis & Design
Solved wit,h Manningl' s Eqrration

Open Channel Uniform flow

WEST RIDGE

CTTLVERT UC-KK ( 100/6 )

Worksheet

Solve For FuIl Flow Diameter

Given Input DaE.a:
Sloper +....,,
Manning's n.
Dischargleo,..

Computed Results:
FuIl Flow Diameter.
FuIl Flow Depth.. o.

Velocity. .

Flow Area.
Critical Depth.
Critical S1ope.
Percent FuIl. . ,
FuIl Capacity. .

QMAX @,94D
Froude Number. .

0. L000 ft./Et
0.020

27 .64 cf s

1.55 f r,
l-.65 fr,

13 . 00 fps
2.t3 sf
t.62 fr,
0 .0e06 ftr/ ftr

100,00 t
27 ,64 cf s
29.73 cf s

FUI,L

Open Channel Flow
HaesEad MeLhods,

Module,
Ins. * 37

Version
Brook

3 .43 (c) 1991-



Circular Channel Analysis & Design
So1ved wit,h Manning' s Equation

Open Channel Uniform flow

WOTKShCCE NAMC: WEST RIDGE

ConrnenE : CUIVERT UC- LL ( 10/ 5 )

Solve For FuII Flovr Diameter

Given Input DaEa:
Slope ,,.r
Manningts n,....r.
Discharge

CompuEed ResulEs:
FuIl Flow Diameter. .., .

FuIl Flot'r DePth
Velocity.,. , . .

Flow Area
Critical DePt,h.,..
Critical SloPe
Percent FulI.....'
FuIl CapacitY. . ...
QMAX @.94D ....
Froude Numberl r r.,

0.0670 Et/ft
0 .020

2a.t7 cf s

1-.61 f r
1-.51- fr

1-0 .46 fps
2.02 sf
1 .55 ft
0 .0s87 fr/fr

100 .00 +
2L.L'l cf s
22 .77 cf s

FULL

Open Channel Flow
Haestad MeEhods,

Module, Version 3.43
Inc. * 37 Brookside Rd

(c) 1991
* Waterbury, cr 06708



Circular Channel Arralysis & Desrgn
solved with Manning' s Equatl-on

Open Channet Uniform flow

I{EST RIDGEWorksheet

CompuLed
Ful1
Ful1

0.057A ftr/ft-
0.020

81-.90 cf s

2,67 ft
2.67 ft

L4 .67 fps
5 .58 sf
2.60 ft
0.0s9s ftlf t.

1-00,00 +
81-.90 cf s
88 .10 cfs

FULI,

conunent : cuLvERT UC-LL $a / 24}

Solve For FulI Flow Diamet'er

Given InPut DaLa:
Slope r---,
Manningts n.-e---,
Discharge. . r ,

Results :

Flow DiameLer- - -. .

Flow DePth
VelociLy.,.r--
FIow Arga.. e., . o. '
Critical DePt'h- - ' .

Critical SIoPe
Percent Full'.'-'-
FuIl CaPacity. . ' - -

QIvIAX @.94D
Froude Number

Module,
Inc. * 37

Open Channel Flow
gaestad MeLhods '

Version 3 .43 (c)
Brookside Rd *

19 91
Waterbury, cr, 05708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

WorKsheeL Name: T{EST RIDGE

Conunent, : CULVERT UC-LL (25 / 6)

Solve For Fult Flow Diameter

Given Input, Data:
Slope ...r
Manningts n..,... r

Discharge, . . .

Computed Results:
FUII Flow Diameter.. .. .
FuII Flow Depth

Velociuy
Flow Area.
Critical Depth
Critical Slope
Percent FulI...,..
FuIl Capacity. ,. ..
QMA)( @.94D ..1+
Froude Number

Open Channel Flow
Haestad Methods,

0.0670 frlfu
0,020

40.75 cfs

2.05 fr,
2 .05 fr

L2.32 fps
3 ,3l- sf
1-.99 ft
0 .0s91- f r/f r

l-00,00 +
40.75 cfs
43,84 cf s

FUI,L

Module, Version 3.43 (c) 1gg1
Inc. * 37 Brookside Rd * Waterbury, cr 06708



Cireular Channel Analysis f. Design
So1ved with Manning's Equation

Open Channel Uniform flow

WorKsheeL Name: WEST RIDGE

conunent: CULVERT UC-LL (l-00/6)

Solve For FuIl FIow Diameter

Given InpuE Dat,a:
Slope.,......
Manning' s n. .
Discharge

Comput,ed Results:
FuIl Flow Diameter. . ...
FulI Flow Depth

Velocity-. . . . .
Flow Area
Crit,ical Depth.,, r

Crit,ica1 Slope...,
Percent FulI...,. e

FuII Capacity.....
QIl'lAX @.94D+...
Froude Number

Open Channel FIow
Haestad Methods,

0 .0 57o frlfr
0,020

75 .96 cf s

2.59 fr,
2.59 fr

14 .40 fps
5 .27 sf
2.53 f r
0.0s95 fr,/fr

100.00 *
75 ,96 cfs
8L,71 cf s

FULL

Iilodule, Version 3.43 (c) lggJ-
Inc. * 37 Brook



I J

Circular Channel Analysis & DesignSolved with Manningl s Equation

Open Channel Uniform flow

WorKsheeI Name: WEST RIDGE

Comment : CULVERT UC-MM ( 10/6 )

Sol-ve For FuI l FIow Diameter

Given Input Data:
Slope

Computed
FuL l
Ful I

Manning' s
Discharge

Results:
Flow Diameter.
Flow Depth
Velocity. .

Flow Area
Crit,ical Depth
Critical Slope
Percent FulI......
FuIl Capacity
QI4AJ{ @. 94D. . .
Froude Number. ....

n.
0.3500 frlf r
0.020
0.0T cf s

0.1-4 fr
0.14 fr
4,7L fps
0.01- sf
0 .14 fr
0.3372 f r/tt

100.00 +
0.0T cf s
0.08 cf s
FULL

Open Channel Flow
Haestad Met,hods,

Modu1e, Version 3 .43rnc. * 3T Brookside Rd
(c) 199L
* Waterbury, ct 05708



Circul_ar Channel Analysis & DesignSolved with Manningi s Equation
Open Channel - Uniform flow

Worksheet Name: WEST RIDGE

Comment : CULVERT UC_I4M (tO / 2ay

SoLve For Ful1 FIow Diameter

Given fnput Data:
Slope
Manning's n. . .

Discharge

Computed Results:
FuII Fl_ow Diameter
FuIl FIow Deprh...

Ve Ioc i ty
Flow Area
Critical Depth...,
CriticaL Slope
Percent Full......
FuIl Capacity
QF4AX @. 94D . .

Froude Number

0.3500 ft/tt
0.020
0.32 cf s

0.24 fr
0.24 f r
5.89 fps
0.05 sf
0.24 f r
0.340e frlrr

L00.00 +'
0.32 cf s
0 .34 cfs
FULL

Open Channel Flow
Haestad Methods,

Module, Version 3 .43fnc. * 37 Brookside Rd
(c) r.9e1* WaLerbury, ct 05708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

WorKsheeI Name: WEST RIDGE

Comment: CULVERT UC-MM (ZS/GI

Solve For Ful I Flow DiameE,er

Given Input Data:
Slope 0.3G00 fr/tr
Manning's n... 0.020
Discharge 0 .24 cf s

CompuEed Resul-t,s :

FuIl Flow Diameter A .ZZ f tFull Flow Depth O .ZZ f r
Vglociry.. G.41 fps' Flow Area 0. 04 si
Critica,l Depth O.ZZ ft
Crit,ical Slope 0.3 402 frlf'r
Percent FuII...... 100.00 Z
FuIl Capacity 0.24 cfs
QI\4AJ( @.94D.. 0.25 cfs
Froude Number FULL

Open Channel Flow Module, Version 3.43 (c) 19gt_
Haestad Met'hods, Inc. * 37 Brookside Rd * Waterbury, Ct 0d?0g



Circular Channel Analysis & Design
Solved with Mannj-ng's Equat.ion-

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment : CULVERT UC-MM ( fOO/O )

Solve For FuI1 FIow Diamet,er

Given Input Data:
Slope
Manning's n...
Di scharge

Computed Results:
FuII Flow Diameter...
FulI F1or,u Depth

Ve 1oc i ty
Flow Area.
Critical Depth. .

CriLical S1ope. .

Percent FulI....
FulI Capacity. . .

Ql4A)( @. 94D . .

Froude Number. . .

Open Channel Flow
Haestad Methods,

0.3600 ft /ft
0.020
0.52 cfs

0.29 fr
0.29 fr
7.78 fps
0.07 sf
0.29 f r,
0.341e ft/tt

100.00 +
0.52 cfs
0.56 cfs
FULL

Modu1e. Version 3.43 (c) 1991
Inc. * 37 Brookside Rd * Waterbury, cr 05708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

Worksheet Narne: WEST RfDGE

Conment : CULVERT UC-NN ( 1O/e I

Solve For Full Flow Diamet,er

Given Input Data:
Slope
Manning t s
Discharge.

Results :
Flow Diameter.....
Flow Depth
Velocity.. .+r.
Flow Area
Critical Depth. .. .
Critical S1ope. r..
Percent Ful-l ,..,..
Full Capacity,. ...
QI,IAJ( @. 94D
Froude Number

0.0670 ft /ft
0.020

2L.24 cf s

l_ .51 f t,
1-.5L ft

L0 .47 fps
2.03 sf
L .55 fL
0.0587 fr/fL

1-00.00 +
2L.24 cf s
22.85 cfs

FULL

n.

Computed
FuI1
Ful1

Open Channel Flow
HaesEad MeEhods,

I4odule,
Inc, * 37

Version 3 .43
Brookside Rd

(c) 199L* Waterbury, cr,.06708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

WOrKsheeT Name: WEST RrDGE

Conunent : CULVERT UC-I{N ftO / 24)

Solve For FuIl Flow Diameter

Given Input Dat,a:
S1ope... r,, . r

Manningts n....,. r

Discharge ..,..

Computed Results:
FuIl Flow Diameter.
Full Flow Depth.,,...4 .

Velocity.. r. .. r. r .
Flow Area
Critical Depth.., .
Critical Slope...,
Percent FuIl....,.
Full Capacity..,..
QMA:( @.94D....
Froude Number... . .

Open Channel Flow
HaesLad Methods,

0.0670 ft.lft,
0.020

82 .22 cf s

2 .67 fr
2 .57 fr

L4 .59 fps
5,60 sf
2.6L fr
0.0s9s ft./ft

100,00 +
82.22 cf s
88 .44 cfs

FULL

Module, Version 3.43 (c) 1.ggl_
Inc. * 37 Brookside Rd * Waterbury, cE 06708



Circular Channel Analysis & Design
Solved with Manning' s Equation

Open Channel Uniform flow

WorKsheeI Name: WEST RIDGE

Cornment : CULVERT UC-NN (ZS / 6l

Solve For Full Flow Diamet,er

Given fnput Dat,a:
Slope
Manningts n,....,.
Discharge

Computed Results:
FuIl Flow Diamet,er., . . .
FuIl Flow DepEh . .. .

Velocity. .
FIow Area
Critical Depth
Critical Slope
Percent FuIl......
FuIl Capaciry.....
QMAJ( @.94D ....
Froude Number

Open Channel Flow
Haestad Methods,

0 .0570 ftr/ ftr
0.020

40.99 cfs

2.06 f t
2 .05 fr

L2.34 fps
3 .32 sf
2.00 ft
0.0591_ fr/fr

L00 .00 +
40 .99 cfs
44,09 cfs

FULL

Module, Version 3.43 (c) J-ggl
rnc. * 37 Brookside Rd * Waterbury, cr 06708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

WorKsheet Name: WEST RIDGE

commenL : cuLvERT UC-NN ( 1-0015 )

Solve For FuII Flow Diamet,er

Given Input Dat,a:
S1oper... r. r......
Manninglts n....,..
Discharge,........

Computed Result,s:
Full Flow Diameter.. . . .
Full Flow Depth

Velocity., ...,
Flow Area
Crir,ical Depth
Critical Slope
Percent Full......
FuIl Capacity....,
QMAX @.94D ....
Froude Number

0.067o fE/ft
0.020

76 .48 cf s

2 .60 fE
2.60 fr

14 .42 fps
5 .30 sf
2.53 fr,
0 . osgs frlfr

100.00 *
75,48 cfs
82 .27 cf s

FULL

Open Channel Flow
Haestad Methods,

Mod,u1e,
Inc. * 37

Version
Brook

3.43 (c) 1"99L



Circular Channel Arralysis & Design
Solved with Manning' s Equation

Open Channel Uniform flow

WorKsheeE Name: WEST RrDGE

Conunenr : CULVERT uc-oo (LO / G)

Solve For FuIl Flow Diamet,er

Given Input Data:
Slope,. r, e...
Manning's n. .

Discharge

Computed Results:'Fu1I Flow Diameter. ..,.
Full Flow Depth. . . .

Velocity. . , .
Flow Area
Critical Depth
Crit,ical Slope
Percent, FuII......
FuIl Capacity. .. . .

elvIAX @.94D+....,..
Froude Number

0.0480 frlfr
0.020

44 .9'l cf s

2.27 fr
2.27 f r.

11 . L5 fps
4.03 sf
2.L5 fr,
0.04L6 ft/ft.

100 .00 t
44.97 cf s
48 .37 cf s

FULL

Open Channel Flow
Haestad Met,hods,

Module,
Inc. * 37

Version 3 .43
Brookside Rd

( c ) 1991-* Waterbury, cr 06708



Circular Channel Analysis & Design
Solved with Manning's Equat,ion

Open Channel Uniform flow

WoTKShEEE NAMC: WEST RIDGE

conunenr : cuLvERT uc-oo flo / 24)

Solve For FulI Flow Diameter

Given Input DaEa:
Slope,. r. .. r..
Manningt s n. .

Discharge

Computed ResulEs:
FuIl Flow DiameLer... . .'FulI Flow Dept,h. . . .

Velocity. ,

Flow Area
Critical Depth
Critical Slope. r..
Percent FulI......
FuII Capacity... ..
QMAI( @.94D+.,.
Froude Number

0 ,0480 fr/fE
0.020

L05 .95 cfs

3.1-3 fr
3.1-3 fr

L3 . 81- fps
7 .67 sf
3 .00 f L
0.041-8 ftr/f r

1-00.00 t
105 .95 cfs
113 .97 cfs

FULL

Open Channel FIow Modu1e, Version 3.43 (c) L991-
Haest,ad Methods, Inc . * 37 Brook



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

Worksheet, Name: WEST RIDGE

Cornnent : CULVERT UC-OO (ZS / 6t

Solve For FulI Flow Diameter

Given lnput Data I
Slope ......r.r
Manningts o..
Dischargg.., r + r...

CompuLed Results:
Fu1I Flow Diameter, . . . .FuIl Flow Depth. r......

Vglocity.........r
Flow Area.
Critical Depth+...
Critical S1ope...,
Percent FuIl..,...
Full CapaciUy.... o

QITIAX @. g4D
Froude Number. . .. .

Open Channel Flow Module,
Haestad Methods, Inc. * 37

0.0480 ft./fE
0.020

64.72 cf s

2 .60 fr
2 .60 fr

L2,2L fps
5.30 sf
2.48 fr,
0 .0417 ftr/fr

100.00 t
64.72 cf s
69.62 cf s

FULL

Version 3 .43 (c) 1991
Brookside Rd * Waterbury, cr, 06708



Circular Channel Analysis & Design
Solved with Manning's EguaEion

Open Channel Uniform flow

WorKsheeL Name: WEST RrDGE

Comment: CULVERT UC-OO (100/6)

Solve For Full Flow Diameter

Given Input Dat,a:
Slope. . . .
Manningts n..,..,.
Discharge

Comput,ed ResulLs:
FulI Flow Diameter. . . . .
Fu1l Flor^r Depth

Ve1ociEy.. e...
FIow Area,
Critical DepEh....
Critical Slope
Percent Full......
FulI Capacity,....
QMAX @.94D..,. r...
Froude Number. . ., ,

Open Channel Flow Module,
Haest,ad Met,hods, Inc . * 37

0 . 0480 ft,/ fE
0.020

100.21- cf s

3 .06 fr
3 .06 fr

13 . 62 fps
7 ,36 sf
2.93 fr
0.0418 fr/fr

100 ,00 *
100 .21- cf s
L07.80 cfs

FULL

Version 3 ,43
Brook

(c) 1991



Circular Channel Analysis & Design
Sol-ved with Manning's Equation

Open Channel Uniform flow

WorksheeE Name: WEST RIDGE

Comment : CULVERT UC-PP (t0 / 6I

Solve For FuIl Flow Diameter

Given Input DaE,a :

Slope
Manning's n...
Discharge

Computed Results:
Full Flow Diamet,er. . . . .

Ful-l FIow Depth. . .

Veloc ity
Flow Area
Critical Depth
Critical Slope
Percent. Full......
Full Capacity
QMAX @. 94D. . .

Froude Number.....

Open Channel Flow
Haestad MeEhods,

Modu1e, Version 3 .43
fnc. * 37 Brookside Rd

0.1-500 frlf r
0.020
0.1-l- cfs

0.19 f r
0. t-9 f r
3.89 fps
0.03 sf
0.l-8 f r
0.l-420 tt/f.t

100.00 +
0. L]- cf s
0 .12 cfs
FULL

(c) 1991* Waterbury, cr, 05708



Circular Channel Analysis & Design
Solved wit,h Manning's EquaLion

Open Channel Uniform flow

WorKsheeI Name: WEST RIDGE

Comment : CULVERT UC - PP (LA / 24)

Solve For FuI1 FLow Diameter

Given Input Data:
Slope
Manning's n. . .

Di scharge

Computed ResuLts:
Full FIow Diamet,er. . . . .

FuIl Flow Depth
Veloc ity
Fl-ow Area
Critical Depth
CriticaL Slope
Percent Fu]l...,..
FuIl Capacity
QI4AX @. 94D. .

Froude Number

Open Channel Flow
Haestad Methods,

0.1500 frlfr
0.020
0.49 cfs

0.33 fr
0.33 f r
s.55 fps
0.09 sf
0.33 f r
o. t_443 frlfr

100.00 +
0.49 cf s
0.53 cfs
FULL

Module, Version 3.43 (c) 1991
Inc . * 37 Brooks ide Rd * Wat,erbury, cr 05708



Circular Channel Analysis & Design
Solved with Manning' s EquaEion

Open Channel - Uniform flow

WorKsheet Name: WEST RIDGE

Comment. : CULVERT UC - PP (25 / 6)

Solve For FulI Flow Diameter

Given InpuE Data:
Slope
Manning's n...
Di scharge

Computed Results:
FulI Flow Diameter
FulI Flow Depth

Velocity
Flow Area
Crit ical Dept,h
CriticaL slope
PercenE FuI]......
Ful1 Capacity
QIvtAX @. 94D. .

Froude Number

0.1500 f r
0.020
0.33 cf s

0 .29 fr
0.29 f r
5.12 fps
0.06 sf
0.28 fr
0.1437 fr

100.00 +
0 .33 cf s
0.35 cfs
FULI.,

/fr

/tr

(c) 199L* Waterbury,
Open Channel Flow
Haestad MeEhods,

Module, Version 3 .43
Inc. * 37 Brookside Rd ct 05708



Circular Channel AnaLysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

Worksheet Name: WEST RIDGE

Commenr: CULVERT uC-PP (i-00/G)

Solve For Full Flow Diameter

Given Input Data:
Slope
Manning's n...
Discharge

Computed Results:
Full- Fl-ow DiameE,er. . . . .

Full Flow Depth
Ve Iocity
Flow Area
Critical Depth....
Critical Slope
Percent FulI......
FuIl CapaciEy
QMAX @. 94D. .

Froude Number

Open Channel Fl-ow
Haestad Methods,

o.l_500 ft /ftr
0.020
0.59 cf s

0.38 f r
0.38 fr
5 . l-5 fps
0 . i-l- sf
0.37 f r
0.1448 fr-/tt

100.00 t
0.59 cf s
0.74 cfs
FULL

Module, Version 3.43 (c) i-991
Inc. * 37 Brookside Rd * Waterbury,t ct 05708



Cirqular Channel analysis f. Design
Solved with Manning,s Equation

Open Channel Uniform flow

WorKsheeL Name: WEST RIEE

Conrnent : CULVERT uC-RR ( 10/ 5 )

Solve For FUII Flow Diameter

Given Input Data:
Slope,. r. r. . ,. r., ,
Manningt s n. .

Dischargg.. r . r. -. .

Computed Results:
FuIl Flot'r DiarneEer. . . . .

FuII Flow Depth. . . . . . - .
Velocity. .

Flow Arga! .. e,.. e,
Critical Dept,h
Critical Slope
Percent, FuIl ,.....
FuII Capacity.,,..
QFIA:( @.94D. e ..
Froude Number

Open Channel Flow
Haest,ad lt'let,hods,

0.0s00 fr/f r,
0,020
0.04 cfs

0.16 ft
0.1-6 fr
r. .95 fps
0.02 sf
0. L3 fr
0 .0499 ft/ft

100.00 *
0.04 cfs
0 .04 cfs
FULL

Module, Version 3.43
Inc. * 37 Brookside Rd

(c) 1991* Waterbury, CL 06708



Circular Channel Analysis & Design
Solved wieh Manning' s Equation

Open Channel Uniform flow

WorKshEEt, NamE: WEST RIDGE

Conment, : CULVERT UC-RR (LA / 24)

So1ve For FuIl Flow DiameLer

Given f nput Dat,a:
Slope.... r.,......
Manning' s n. ,

Discharge.. +.. r...
Computed Results:

FulI Flow Diameter. ... .

Fu1l FIow Dept,h .,,.
Vglocity.. .. . . ,.. r

Flow Area.,. .. .. r,
Critical Depth
Critical Slope.,..
Percent FuII..,...
FuII Capacity. . ...
QlrlAt( @.94D.. r....,
Froude Number.,...

Open Channel FIow
Haestad Methods,

0 .0s00 fr/fr
0.020
0"16 cfs

o.27 ft,
o.27 fr
2.76 fps
0 .06 sf
0.23 fr
0.0462 f r,/f r

100 .00 g

0,16 cfs
0 ,17 cfs
FULL

Module, Version
Inc. * 37 Brook

3 .43 ( c) 1991



Circular Channel Analysis 6c Design
Solved wifh Manning' s Equation

Open Channel Uniform flow

Worksheet Name: I{EST RIDGE

Conunent, : cuLvERT uc-RR (25 / 6')

Solve For FuIl Flow Diamet.er

Given Input Data:
Slope .,r..
Manningts 11.... +..
Discharge. , . .

CompuLed Results:
FulI Flow Diameter.. . . .

FuIl Flow Depth
Velocity, .

Flow Area
Critical Depth
Crit,ica1 Slope
Pgrcent FuIl......
Full Capacity
QI4AX @.94D....
Froude Number.,, , ,

Open Channel Flow
HaesEad Met,hods,

0 .0500 ft / ftr
0.020
0.1-1 cfs

a,24 f r,
0.24 f r
2.52 fps
0.04 sf
0.20 fr,
0.0458 fE/ftr

100.00 *
0.1-1- cfs
0. L2 cfs
FULL

I*todu1e. Version 3.43 (c) j-99j-
Inc- * 37 Brook



Circular Channel Analysis 6E Design
Solved with Manning' s Equation

Open Channel Uniform flow

WorKsheeL Name: WEST RIDGE

conunent : CULVERT UC-RR ( 100/ 6 )

Solve For Ful1 Flow Diamet,er

Given Input Data:
Slope
Manningts n,..
Discharge .er.+

Computed Result,s:
FulI Flow Diameter.. . ..
FuIl Flow DepEh . . ..

Velocity..
Flow Area.
CriLical Depth
Critical Slope. e r.
PercenE FuIL.., .,
Ful-L Capacity,....
QF,tA:t( @.94D....
Froude Number

Open Channel Flow
Haestad Methods,

0.0s00 fr/fr
0 .020
0 .23 cfs

0.31- ft,
0.31 fr
3 .03 fps
0.08 sf
Q .27 ft,
0.0457 frlfr

1-00.00 t
0 .23 cfs
0 .25 cfs
FULL

Module, Version 3 .43 (c)
Inc. * 37 Brook

1-991



Circular Channel Analysis & Design
Solved with Manning's Eguat,ion

Open Channel Uniform flow

Worksheet Name I WEST RfDGE

Comment: CULVERT UC-AA

Solve For FuII Flow Capacity

Given fnput Data:
Diamet,er. .

Slope
Manning's n. . .

. Discharge, . .

Computed Results:
FulI Flow CapaciLy.. .

FuII Flow Dept,h
Velocity. .

Flow Area
Critical Depth. .

Critical S1ope. .

Percent FuII....
FuII Capacity. . .

QFrzu( @.94D......
Froude Number. . .

Open Channel FIow
llaestad Methods,

3.50 fr,
0.0700 ft /ft
0.020

L73 .02 cfs

.:.73 . QZ cfs
3 . s0 f r,

l-7.98 fps
9.62 sf
3 .44 ft
0 . 0 529 'ft/ ft

100.00 +
1-73.02 cf s
185.12 cf s

FULL

Module, Version 3 .43
fnc. * 37 Brookside Rd

(c ) 19 91-
* Waterburf, cr 05708



Circular Channel Analysis & Design
Solved with Manning's Equat.ion

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment: CULVERT UC-DD

Solve For Full Flow CaPacitY

Given Input Data:
Diameter. .

SloPe
Manning' s n.
Discharge

Computed Results:
FuIl Flow Capacity
FulI Flow DePth

VelocitY
FLow Aiea
CriEical DePth
CriLical SloPe
Percent FuII.. '...
FulI Capacity
QF,IN( @. 94D . .

Froude Number

1-. s0 f r
o.28oo ft /ft
0.020

36.13 cf s

35.13 cf s
1. s0 f r

20.45 fps
L .77 sf
r-.50 f r
0.26e4 ft/ft

1-00.00 %

36. L3 cfs
38.85 cf s

FULL

Open Channel Flow
Haestad Met,hods,

Module, Version 3 .43
Inc. * 37 Brookside Rd

(c) l-99L
* WaLerbury, CE 06706708



Circular Channel Analysis & Design
SoJved with Manning's Equat'ion

Open Channel Uniform flow

WOTKShCCI NAME: WEST RIDGE

Comment: CULVERT UC-EE

Solve For FuII Flour CapacitY

Given Input Data:
DiameEer. .

SloPe
Manning's n' .

Discharge .....

Computed Results:
FulI FIow CaPacitY
FuI1 FIow DePth

Vel-ocity
FIow Area
Critical DePth....
Crit ical SIoPe
Percent FuIl...--.
FuII CaPacitY
etvtAx @. 94D . . .

Froude Number

3.50 ft,
0.0540 ftr/ftr
0.020

1-55.44 cf s

155.44 cf s
3 . s0 f r

L7 .20 f ps
9 .62 sf
3 .42 fC
0.os?1 ft/ftr

100.00 z
155.44 cfs
L77.97 cfs

FULL

Open Channel Flow Modu1e, Version 3.43 (c) 199L
Uiestad Methods, Inc. * 37 Brookside Rd * Waterbury, CL 0570

Circular Channel Analy.sis & Design
Solved with Manning's Equation

Open Channel Uniform flow



Worksheet Name: WEST RIDGE

Comrnent : CULVERT UC-FF

Solve For Full FIow Capacity

Given Input. Data :

Diameter. .

Slope
Manning's n...
Di scharge

CompuEed ResuJts:
FuIl Flow Capacity
Ful1 FJow Depth

Velocity. .

Flow Area
Critical Depth
CriEical Slope
Percent FuIl......
Ful- I Capac ity
QMAX @. 94D. .

Froude Number

Open Channel FIow
Haestad Methods,

i". s0 f r
0.2000 fr./fE
0.020

30.53 cf s

30.53 cf s
r. s0 f r

l-'7 .28 f ps
L.77 sf
1.49 fE,
0. r-8e6 ft/ft

100.00 z
30.53 cf s
32 .85 cf s

FULL

Module, Version 3 .43
Inc. * 37 Brookside Rd

(c) L99L
* Waterbury, ct 05708



t Circular Channel Analysis & Desigtt
SoJved wit,h Mannj-ng's Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment: CULVERT UC-GG

Solve For FulI Flow Capacity

Given Input Data:
Diameter
Slope
Manning's n...
Di scharge

Computed ResuLts:
Ful1 Fl-ow Capacity
Fu1l Flow Depth

Velocity. .

Flow Area
Critical Depth
Critical Slope
Percent FulI......
FuII Capacity
QMAJ( @. 94D
Froude Number. . . ..

Open Channel Flow
Haestad Methods,

Module, Versi-on 3.43
Inc. * 37 Brookside Rd

3.s0 fr,
0.0640 fr/fr
0.020

155.44 cf s

165 .44 cfs
3 .50 f r

1-'l .20 f ps
9.62 sf
3 .42 fr
0.0s71 ft /ft

100.00 +
L55 .44 cfs
177.97 cfs

FULI-,

(c) 1"991
* Waterbury, cr 05708



Circul-ar Channel Analys is & Design
Solved with Mannj-ng' s Equation

Open Channel Uniform flow

WorKsheeL Name: WEST RIDGE

Comment: CULVERT UC-HH

Solve For FuII Flow Capacity

Given Input Dat,a:
Diameter
SIope
Manning's n...
Discharge. . .

Computed Results:
FUII FIow Capacity
Full FIow Depth

Velocity
Flow Area
Critical Dept,h
Critical Slope
Percent Fu1I......
FuIl Capacity
QMAX @.94D
Froude Number

Open Channel FIow
Haestad Methods,

2.00 fr
o.l_020 ft/ft
0.020

45 .95 cfs

46.96 cf s
2.00 fr

14 . 95 fps
3 .l-4 sf
L.97 fr
0.0931_ -ft /ft

l-00.00 t
46 .95 cfs
50.52 cf s

FULL

Module, Version 3.43 (c) l-99L
Inc. * 37 Brookside Rd * Waterbury, cr 05708



Circular Channel Analysis & Design
Solved wit,h Manning's Equation

Open Channel Uniform flow

Worksheet Narne ; WEST RIDGE

Cornrnent : CULVERT UC-,1,J

Solve For FuII Flow Capacity

Given Input Data:
Diameter
Slope
Manning's n. . .

Di scharge

Computed Results:
FuII Flow Capacity
FuIl Flow Depth

Velocity
Flow Area
Critical Depth
Critical Slope
Percent Full......
FulI Capacity
Qt4ru( @. 94D. .

Froude Number

Open Channel Flow
Haestad Met,hods,

1.50 f r
0.2720 f r/f r
0.020

35.51 cf s

35.51 cf s
t-.50 fr

20.l-5 fps
t.77 sf
1.50 f r
o .25t4 ft / ft

100.00 +
35.61 cf s
38.31- cf s

FULL

Module, Version 3 .43 (c) 1g9l-
fnc. * 37 Brookside Rd * Waterbury, cr 05708



Circular Channel Anal_ysis & Design
Solved with Manning , s Equat,ion

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment : CULVERT UC-IJL

Solve For Ful1 FIow Capacity

Given fnput Data:
Diameter 4.00 ft
Slope 0.0G?0 frlfr
Manning,s n... 0.020
Discharge Z4l,.dg cfs

Computed Result,s:
Ful1 Flow CapaciEy 241. 58 cfsFuIl Flow Dept,h 4 . 00 f tVelociEy 19.23 fps

Flow Area 12.57 stCritical Depth.... 3.93 fr
Critical Slope 0.0 602 ftlfr
Percent FuII...... 100.00 ZFulI Capacity Z4l-. dg cf s
QMA)( @. 94D. . . 259 . 97 cf s
Froude Number..... FULL

Open Channel Flow Module, Version 3 .43
Haest,ad Met,hods, f nc. * 37 Brookside Rd

(c) l-991
* Waterbury, Ct 05708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

WorKsheeI Name: WEST RIDGE

Comment: CULVERT UC-MM

Solve For Fu11 FIow Capacity

Given Input Data:
Diameter
Slope
Manning' s ff., .

Discharge

Computed Results:
FuII Flow Capacity
FuI1 Flow Depth

Ve 1oc i ty
Flow Area
CriEical Depth....
Critical Slope
Percent, FulI......
FulI Capacity
QMA)( @. 94D. . .

Froude Number

1.50 f L
o.35oo ft/ftr
0.020

40.97 cfs

4A.97 cf s
1.50 f r

23 . 18 fps
I.77 sf
r-. s0 f r
0.3493 fr/f r

100.00 +
40 .97 cfs
44 , 07 cfs

FULI,

Module, Version 3.43 (c) 1991
Inc. * 37 Brookside Rd * Wat,erbury,

Open Channel Flow
Haestad Methods, ct 05708



Circular Channel Analysis & Design
Solved wiEh Manning's EquaEion

Open Channel - Uniform fl-ow

Worksheet Name: WEST RfDGE

CommenE: CULVERT UC-NN

Solve For FuIl Flow Capacity

Gj-ven Input. Data:
Diamet,er. .

Slope
Manning,s n...
Discharge. . .

Computed Results:
Ful1 Flow Capacity
FuLI Flow Depth...

Veloc ity
FJow Area
Critical Depth
Critical Slope
Percent, Full......
Full Capacity
QMAX @. 94D. .

Froude Number

Open Channel Flow
Haestad Methods,

4.00 fr
0.0670 ft,/ft
0.020

24L.58 cf s

24L.68 cfs
4.00 f r

tg .23 fps
12 .57 sf
3.93 fr,
0.0602 frltr

100.00 +
24t .58 cfs
259 .97 cfs

FULL

ModuLe, Version 3 .43 (c) l-g9L
Inc. * 37 Brookside Rd * Waterbury, cr 05708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment: CULVERT UC-OO

Solve For Fu1I Flow Capacity

Given fnput DaEa:
Diameter. .

Slope
D4anning's n...
Discharge

Computed ResulLs:
FuI1 F1ow Capacity
FulI Flow Depth

Ve 1 oc ity
Flow Area
CriE ical Depth
Critical Slope
Percent, FuIl......
FulI Capacity
Ql4N( @. 94D. . .

Froude Number

Open Channel Flow
Haestad MeEhods,

4.00 f r
0.0480 f r/f r
0.020

204,.56 cfs

204.55 cf s
4.00 fr

16.28 fps
L2.57 sf
3.85 fr
0.0 420 fr/fr

100.00 +
204.55 cfs
220.05 cf s

FULL

Modu1e, Version 3 .43
Inc. * 37 Brookside Rd

(c) 199i-
* WaEerburf, cr 05708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

WorKsheet Name: WEST RIDGE

CommenE, : CULVERT UC-Pp

Solve For Fu1l Flow Capacity

Given f npuE Dat,a:
Diameter
Slope
Manning's n. . .

. Discharge. . .

Cornputed Results :

FuLl Flow Capacity
FuLL Flow Depth

Velocity
Flow Area
Critical Depth....
Critical Slope
Percent FulI......
Full Capacity
QD,tzu( @. g4D. .

Froude Number.. ...

Open Channel Flow
Haestad Methods,

1. s0 f t
0.1600 fr/tr
0.020

27 .3L cfs

2'7 .3L cf s
t-.50 f r

L5.46 fps
L.77 sf
r.49 ft
0.14e7 'frlf r

l-00.00 z
27 .3L cfs
29.38 cfs

FULL

Module, Version 3.4j (c)
fnc. * 37 Brookside Rd *

r-991
Waterbury, Ct 0d?08



Circular Channel Analysis & Design
Solved with Manningl' s Equation

Open Channel Uniform fLow

WorksheeE Name: hIEST RIDGE

Comrnent, : CULVERT UC-RR

Solve For FUII Flow Capacity

Given Input Data:
Diameter.
Slope ,..r.....
Manning's n. , ,
Discharge

Computed Results:
FuII Flow Capacity. . . ..
FulI Flow Depth. . . .

Velocity.....rrrro
Flow Area
Critical Depth...+
Crit,ical Slope
Percent, Full.. r.,.
FuII Capacity.....
QMA)C @. g4D
Froude Number.,,, e

Open Channel Flow
Haestad Methods,

Module, Version
fnc. * 37 Brook

0 .75 fr
0 .0s00 ftr/ ftr
0 . 02 0
2.40 cf s

2,44 cf s
0 .75 fr
5 .44 fps
0 .44 sf
0 .69 ft
0.0436 ft,/ft

100.00 t
2.4O cf s
2.59 cfs
FULL

3 .43 (c) 1991



UNDISTURBED DITCH

CALCULATIONS



Tit,le of nrn: UD-Z (L0/6)
Solving for,. . .

Triangle
^rF1ow depth (ftr) ....E
J'irst Side slope ...E
-.Second, 

Side sIope. ., . . . . . . . 1
Slope of diversion .....8
Manningtts n... r. e ,.. r,.,...8
CFS.,...... ....=
cross section area (sqft) ' ' =Hydnralic radius,,.. t.,.. *,E
fps .. i,....E
Froude number ....,.=

DepEh Normal

0 ,14
2.0
2.0

0.1-600
0.03s

0 . 1-1-

0 .04
0.06
2.7L
1-.90



TiE,Ie of rrrn : UD- Z (LO / 24)
Solving for . r, l . . . e . . . .E

?riangle
,-FIow depth (ft} .... ..,.E

-irst 
Side slope.,.. ...8Vgggond Side sI-ope. . . . . . . . ., r

Slope of diversion, . . ., . . . . E
Itlannin€ltts n. ., . . . . ., . . .E
cFS ....3
Cross section area (sqft) . . =Hydntalic radius., e ,. r r r...E
fpsr... . r.. *.,.E
Froude number ......E

Depth Normal

0 .25
2.0
2.0

0.1600
0 .03s
0.49
0.12
0.1-1-
3.94
2.08



Title of run: UD- 15 (I0 / 6)
Solving for . . . .8 Depth Normal

1}iangle
Ilow depth (ft) ....E

-_-First 
Side slope ...E

Second Side slope ......=
Slope of diversion .....E
Manning"s n... ......3
CFS ....E
Cross sectj-on area (sqft)..-
Hydrualic radius ...E
fps ....E
Froude number ......E

0.38
2.0
2.0

0.0760
0.035
1.05
0 .29
0. L7
3 .51
t- .54



Tit,le of run: UD-15 (tO/Z+)
Solving for ....:

1}iangle
lFlow depth (fr,) ....=
JFirst Side slope . . .=

Second Side slope ......=
Slope of dlversion .....=
Manningt,s n. .....=
CFS ....E
Cross sect,ion area (sqft) . .=Hydrualic radius ...=
fps ....E

Depth Normal

0. s9
2.0
2.0

0 . 0 7 50
0.035
3.43
0.71.
0 .27
4.85
L.55Froude number



DISTURBED DITCH

CALCUI.,ATIONS



Title of run : DD - 1 (I0 / 24)
-*. Solving for ....3
--,Iangre
lrtow depth (ft) ....E

First Side slope ...i
Second Side slope ......=
Slope of diversj-on.. ...S
Manning"s n... .....i
CFS ....8
Cross section area (sqft) . .=
Hydrualic radius ..,i
fnc&t/u
Froude number. ...1

Depth Normal

0 .77
2.0
2.0

0.0830
0.03s
7.13
1.1_8
0.34
6 .02
1.81



Tit1e of run : DD- 2 (10 / 6)
Solving for
angle
Iow depth (ft) -...E

First Side sloPe - - .1
Second Side sloPe .'.-..8
Slope of diversion .....8
Manning"s n... --..-E
CFS ....E
Cross section area (sqft)..=
Hydrualic radius ..-=
fps . '. '3
Froude number... .;-=

Depth NormaL

0.70
2.0
2.0

0.0270
0.035

3 .22
0.99
0.32
3 .24
1.02



Title of run: DD-z nO/24)
Solving for .,,.=

flliangle
Illow depth (ft) ....=

---Flrsc 
Srcie slope ...=

Second Side slope ......I
Slope of diversion .....s
Manning"s n... .....3
CFS ....=
Cross secEion area (sqft) . .=
Hydrualic radius ...E
fps ....=
Froude number ...,..=

Depth Normal

1.1?
2.0
2.0

0.0270
0.03s
t2 .52
2.7s
0 .52
4.55
1 .11



Titl-e of run : DD- 3 (tA / G)
Solving for ,...E

1}-,angle
lElow Cepth (ft) ....E

---Flrst 
Side slope . . .5

Second Side slope ......=
Slope of diversion .....!
Mannj-ng"s n... .....3
CFS ....E
Cross section area (sqft) . .=
Hydrualic radius ...=
fps ....8
Froude number. . .

Depth Normal

o .44
2.0
2.0

0 . 0450
0.035
1.18
0.39
0.20
3 .05
L .21



Title of run: DD-3 (t0/24)
Solving for ....=
ngle
low depth (

First Side s
Second Side
Slope of div

6r- \rL/ ....*
'l ,rr'torvt/u
slope ......1
ersion .....E

Depth Normal

0.71
2.0
2.0

0.0450
0.03s
4.30
L .02
0.32
4 .22
1, .32

Manning"s n... .....E
cFS ....=
Cross sect.ion area (sqf t) . . =
Hydrualic radius ...=
fps
Froude number.



Title of run: DD-4 ( 10/5 )

Solving for ....3
fianglelllow depth (ft) . ...E
Ufr'1r=g SiAe slope ...E

Second Side slope ......=
Slope of diversion .....=
Manning"s n... .....=
cFS ....=
Cross section area (sqft)..=
Hydrualic radius ...=
fps ....E
Froude number

Depth Normal-

0.71
2.0
2.0

0.0530
0.035
5.08
1.02
D .32
4.99
1. s6



llAY-2g-Oz 1f rOE FROI'I'IJEST RTDGE RESOURCES IHC'

Titre of nrg: DD-4 (10/24) EN'Drg'---E.ftring fOfi r. G€..i t t -,.r-.- DeBtrb l5pg.trat

rriangle
F]-owdepth (ft,)-'r- ."'t a-'24
FlrgE Sigg eLope--,.+.r!""r 2'0

Gecond slde srbPe'rr,-r---'E 2'o
IGfope oi dirrcrsioa -.. - -= S-05?O
-franiiagtg tl- . - .' r' r' r " " "' o'D{o

CFg'..'r"!t""'-""!t"'lE L8'32

croge g€ction arca (sqftl - '= 3'06
nyaotafic radirr'e-',, -''' - r'3 0'55
litc.r.r'?"""r't""+""! 5-99
ffinrag grr&gr- r - - + r -, . 1 . .- -* L'12

IDr{l3ir bE'r

t,*lc0F.=caATgD

htAY t + fitr
ilV OF OtuGAS E irtt{lNG



Title of run: DD-4a (f-0/5 )

Solving for ....=
l,iangle
IFlow depth (ft) ....j=--

-First 
Side slope ...E

Second Side sloPe ......3
Slope of diversion .....E
Manning"s n... ,....E
CFS ....8
Cross section area (sqft) . .=
Hydrualic radius ...E
fps ....=
Froude number. . :.=

Depth Norma1

0.39
2.0
2.0

0.0290
0.035
0.59
0.30
0.r7
2 ,25
0.95



Titl-e of run: DD-4a (L0 /24)
Solving for ..*.S

-i

fflngIe
IIow depth (ft) ....E

-First siae slope . . .3
Second Side slope ......i
Slope of diversion .....E
Manninll"s n... .....=
CFS ....E
Cross section area (sqft) . .=
Hydrualic radius ...E
FrtcIVD " t'-
Froude number ......E

Depth Normal

0.53
2.0
2.0

0,0290
0.035

L. s6
0.55
0 .24
2,78
1.01

t



Title of run: DD- 5 ( 10/6 )

d:}ft"n 
ror ''''3 DePth Normal

low depth (ft) ....8 0.55
FirsE Side slope ...E
Second Slde slope ......E
Slope of diversion ....,8
I"Ianningtts n... .....=
CFS ....=
Cross section area (sqft) . . =
Hydrualic radius ...8
fnc!.8/s
Froude number .....,E

2.0
2.0

0.0150
0.035
t .25
0.60
o .24
2 .11
0.75



Title of run: DD-5 n0/24)
Solving for ....E Depth Normal
angle
low depth (ft) .,,.E
irst Side slope ...E

Second Side slope ......=
Slope of diversion .....E
Manningtts n... .....E
cFS ....E
Cross section area (sqft) . .=
Hydrualic radius ...I
fps ....E
Froude number

0.74
2.0
2.0

0.0150
0.035
2.81-
r-.09
0.33
2 .5',7
0.79



Tit,le of run: DD- 5 ( 10/6 )
Solving foro.. ............ .-

Triangle
1".FIow depth (ft) . . ., . r . . . . . . E
Jirst Sidg slope...... o.. ..E
Ugcond Side slbpe r . . . . . . . . . E

Slope of divgrsion......,. .S
Manningus rl...... r..... e 11.-
CFS t . . . r l | . . . . r . . . r . . . r . . . . E

Cross section area (sqft) . . =
Hydnralic radius. t..... r...E
fpS . r r . . . r I i . . . r . . . . . . . . . t . E

Froudg numbgrr. r . . . . . . . . . . .-

Depeh Normal

0.57
2.0
2,0

0.0530
0.015

6 .62
0,66
0.26

10.06
3, s0

. ia-,:-'.,

it:iJ'
!,: ,:.



Title sE ruil.: DD-6 (LLlz*t B.RK'---SOft4iag fO.f - - ! r, r r.. . -, r r . +- Depflf t[Onga.I
lEiengle

flIrrt df,DtJr {ft} ... -.. - - - - - -B tr-16
Fl.rgg slCa tlolPr - ! -, - ', - - -E 2'o

lgecoud Stdg slqte--+-------r 2.0
Ilbrope of d:Lversim- r .' . - - - -d 0 - 0630

lfinningre g-.. -, -...... + - -.1 O-O3O
CFS.-.:-.-ri-" +q' j')" "-'3 2L'74
Sosa lcetiotr area (qft) . -,r
Efdrualtc radiug. r . - . . ., - - -r
ftlgar ' ' ' ' - ' +. i- + .- a " "l

2 -70
0 -52
g -06

pi.grd. grrobcr. L.9'l

#
+'

ITICSfiPCRATES

bhY 14ff
Dtv oF oll- 6As & lJtti-rtli+

.. r- -..----t tff \.8*--ttGtGtttH.f +f



Tit]e of run: DD-8 (10/6)
Solving for ....=

^-.' 1Irang:te
IFlow depth (fe) ....=Uf irst S-iae slope . . . =

Second Side slope ......=
Slope of diversion .....E
Manning"s n... .....E
CFS ....E
Cross secE j-on area (sqf t) . .=
Hydrualic radius ...E
Frrol..yD

Froude number ......E

Depth Normal

0.30
2.0
2.0

0.1120
0.03s
0.68
0.18
0.13
3,'74
r-.80



Tit l-e of run : DD- I Q0 / 24)
Solving for ....E
ngle
low depth (ft) ....=

First Side slope . . .3
Second Side slope ......3
Slope of diversion .....3
Manning"s n... ....*=
cFS ....2
Cross section area (sqft) . . =
Hydrualic radius ...E
fps ....E
Froude number ......=

Depth Normal

0 .42
2.0
2.0

0 . 1l2o
0.035
l-.69
0.36
0.1_9
4.70
r_.90



Tit l-e of run : DD- 8A flO / Al
Solving for ....E Depth Normal

^&.iangleIF'fsry depth (ft) ....8

-?irst 
Side slope ...E

Second Side slope ......S
0 .77
2.0
2.0

Slope of diversion .....= 0.0970
Manning"s n... ;....=
CFS ....E
Cross section area (sqft) . . =Hydrualic radius ...E
fps ....E
Froude number ...rr,=

0.03s
7.30
i-.18
0.34
6.L7
1.85



Title of run: DD-8A (t0/24]
Solving for ....3

Tri anqle
^l--r - rfplo* depth (fc) ....=
IFirst Side slope . . .E

Second Side slope ......=
Slope of diversion .....E
Manningtts n,.. .....3
cFS ....*
Cross secEion area (sqft) . .E
Hydrualic radius ...1
fnc
-I/v

Froude number ......E

Depth Normal

1. L9
2.0
2.0

0.0870
0.035
23 .43

2 .84
0.53
I .25
1.99



TitLe of run: DD-9 (l-0/5)
Solving for ....= Depth Normal

lEangle
fJ'low depth (ft) ....= 0.42

-First 
Side slope ...8 2.0

Second Side slope ......E 2.0
Slope of diversion .....i 0.0530
Manning"s n... .....3 0.035
CFS ....= 1.25
Cross section area (sqfL)..= 0.36
Hydrualic radius ...E 0.19
fps ....E 3.52
rioude number ......E 1.43



Tit,le of run: DD- 9 flO /24)
Solving for ....1,--. . '

-.angJellow depth (ft) . ...8UFirst siae slope . . .3
Second Side slope ......=
Slope of diversion .....3
Manning"s n... .....3
CFS ....E
Cross section area (sqft) . . =
Hydrualic radius ...=
fps ....8
Froude number ......E

DepE,h Norma1

0.58
2.0
2.0

0.0530
0.035

2 .86
0.55
o .25
4 .32
1-.50



Title of run: DD-10 (!0/6\
-.- Solving for ....E^-- . '

-ngre
lIow depth (ft) .. . .i

First Side slope . . .3
Second Side slope ......3
Slope of diversion ..,..i
Manning"s n... ,..,.*
CFS ....E
Cross section area (sqft.) . . =
HydruaLic radius ...i
fps ..,.8
Froude number ......E

Depth Normal

0.59
2.0
2.0

0.0200
0.035
2.58
0.94
0.31
2.74
0.87



Tit le of run: DD- 10 (t0 / Z4J
Solving for ....i

1}!angle
llfow depEh (ft) ....E

-_-First 
Side slope ...=

Second Side slope ......E
Slope of diversion .....E
Mannj-ngl"s n... .....i
cFS ....=
Cross section area (sqft) . .=
Hydrualic radiuso i,.,..=
fps ....E
Froude number ......E

Depth Normal

t .02
2.0
2.0

0.0200
0.03s

7 .44
2.08
0.45
3.57
0.93



Titl-e of run: DD-L1 (LO/5)
Solving for ....E

Ti-.'l -**l ^,t4, rq.rrv J-E

IFfow depth (ft) ....E

-irst 
Side slope ...E

-Second Side slope ......3
Slope of diversion .....E
Mannj-ng"s n... .....*
eFS ....=
Cross section area (sqft) . . =Hydrualic radius ...E
fps ....E
Froude number... ...E

Depth Norma1

1-.07
2.0
2.0

0.01-50
0.035
7.58
2.30
0.48
3.30
0.84



Tit le of run : DD - l- 1 (I0 / 24J
Solving for ....E.--

-rngIe
!1ow depth (ftr) ....E

First Side sloPe -.-i
Second Side sloPe ..'...i
Slope of diversion .*-.'E
Manning"s n... .....3
CFS ... 'E
cross section area (sqft) ' ' =
Hydrualic radius ...8
fps ..,.3
Froude number ......i

Dept,h Normal

r-.65
2.0
2.0

0.0150
0.035
24.05

5 .46
0.74
4.40
0.90



Titl-e of run: DD-tZ (r-0/6)
Solving for ....8r--:

Jlow dept,h (ft) ....E
First Side sloPe . . .3
Second Side sloPe ......=
Slope of diversion .....8
Manning"s n.." ....,=
CFS ....E
Cross secEion area (sqfE) . .=
Hydrualic radius ...E
fps ....E
Froude number ......=

Depth Normal

0.71-
2.0
2.O

0.0420
0.035

4 . l-t-
1.01-
0.32
4 .07
L .27



Title of run: DD-tZ (1,0/24)
Solving for ....i

I-angIe
Ulow depth (ft) ....=

-T'irst 
Side slope ...E

Second Side slope ......E
Slope of diversion .....I
Mannin€f"s n".. .....=
cFS ....E
Cross section area (sqft) . .=
Hydrualic radius... ....=
fps ....1
Froude number *.....E

DepE,h Normal

1. l-1
2.0
2.0

0.0420
0.035
13.51

2 .47
0.50
5 .4'7
1.37



Tit,le of rurr: DD- l-3 (LO / 5I
Solving for ....=
ngle
low depth (ft) ....E

First Side slope ...E
Second Side slope ......=
Slope of diversion .....=
Manning"s n.. ......=
CFS ....E
Cross section area (sqft) . . =
Hydrualic radj-us ...E
fps ....E
Froude number ......E

Depth Normal

0.3r
2.0
2.0

0.0170
0.035
0.28
0.1-9
0.r_4
1.48
0.70



Ti t 1e of run : DD- 13 (lO / 24)
Solving for ....E

l|*rrgIe
llow depth (ft) ....i

-First 
siAe slope ...=

Second Side slope ......i
Slope of diversion .....3
Manningt's n... .....=
CFS ,...E
Cross sect.ion area (sqf t) . .=
Hydrualic radius ...E
fps ....E
Froude number ......E

Depth Normal

0.4L
2.0
2.0

0.0r_70
0.035

0.6i_
0.34
0. L8
l-.80
0.74

t
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DISTURBED CUL\MRT

CATCUI,ATIONS



CircuJar ChanneL Analysis & DesignSolved with Manning-,s Equation

Open Channel _ Uniform flow

WorKsheeI Name: WEST RIDGE

Comment : CULVERT DC- 2 (r0 / 6)

Solve For Full FIow Di-amet,er

Given fnput Data:
Slope
Manning,s n. . .
Discharge

Computed Results:
FulI Flow Diamet,er. . . .

Ful- 1 Flow Dept,h
Velocity. .

Flow Area
CriticaL Depth. . .

Critical- S1ope. . .

Percent FulI.....
Full Capaciey
QMAJ( @. 94D. . .

Froude Number.. ..

Open Channel Flow
Haestad Methods,

o. o20o f r/fr
0.020
4.40 cfs

1.1_2 f r
t.r2 fr
4 .49 fps
0.98 sf
0.87 fr
0.021_e f r/fr

L00.00 +
4 . 4 0 cf s
4 .73 cfs
FULL

Module, Version 3 .43
fnc. * J7 Brookside Rd

(c) 1991
* Waterbury, cr 05708



Circular Channel Analysis & DesignSolved with Manningl s Equat ion-
Open Channel Uni f orm f l_ow

WorKsheeL Narne : WEST RIDGE

Comment: CULVERT DC,Z (t0/ZAt

Solve For Ful1 Flow Diameter

Given Input Data:
Slope
Manning's n. . .

Di scharge

Computed Results:
FuII Flow Di-ameter. . . . .FulI FIow Depth...

Velocit,y. .

Fl_ow Area
Critical Depth....
CriticaL Slopepercent Full......
Full Capacity
QMzu( @. 94D, .

Froude Number

0.0200 fElfr
0.020

15 .82 cfs

1.8s f L
1.8s f r
6 .28 fps
2.68 sf
1.50 f r
0.0203 frlfr

100.00 eo

L5.82 cfs
18.09 cf s

FULL

Version 3.43 (c)
Brookside Rd *

Open Channel Flow Module,
Haestad MeEhods, fnc . * 37

19 91-
Waterbury, cr 05708



WorKsheeI Name: WEST RIDGE

Comment: CULVERT DC-4A (i_O/G)

Solve For Full- Flow Diameter

Given Input Data:
SIope
Mannj-ng's n...
Di s charge

Computed Result s :

Ful1
Ful- l-

Open Channel Flow
Haest,ad Methods,

Flow Diameter....
Flow Depth
Veloc it.y . .

Flow Area
Crit ical Depth
Critical Slope
Percent Ful-l......
Fu11 Capacity
QMzu( @. 94D . .

Froude Number

0.0500 frlfr
0.020
0.69 cf s

0.45 f r
0.45 f r
4.27 fps
0.15 sf
0 .42 fr
0.0522 fr/tt.

l_00.00 +
0.59 cfs
0.-14 cf s
FULL

Module, Version 3 .43
Inc. * 37 Brookside Rd

(c) 1991
* Wat.erbury, ct 05708



Circular Channel Analysis & Design
Sol-ved with Manningis Eguatj_on

Open Channel - Uniform flow

Worksheet Name: WEST RIDGE

Comment : CULVERT DC-4A (!0 / Z t
SoJve For FuIl Flow Diameter

Given Input Dat.a r

Slope
Manning' s
Di scharge

Resul-ts:

n.

Computed
Ful 1
Ful 1

0.0500 fr/fr
0.020

1.=t 
cfs

0 .62 fr
0 .62 fr
5.23 fps
0.30 sf
0. s7 f r,
0. os1e tt/it

100.00 4
1.55 cfs
l-.58 cf d
FULL

Flow Diameter
Flow Depth
Ve loc i ty
Flow Area
Critical Depth....
Critical Slope
Percent Ful]......
FuIl Capacity
QrqAx @. 94D
Froude Number

Open Channel Flow Module, Version 3.43 (c) 1991HaesEad Met'hods, rnc . * 37 Brookside Rd * waterbury, ct 0dr0g

Circular Channel Analysis & Design
So1ved with Manning's Equation

Open Channel Uni f orm f l_ow



Circular Channel Analysis & Desigrt
Solved with Manning's Equat,ion

Open Channel Uniform fl-ow

WorKsheeT Name: WEST RIDGE

Comment: CULVERT DC-5 (1-0l5)

Solve For Ful1 Flow Diameter

Given Input Data:
Slope
Manning's n...
Di scharge

Computed ResuJts:
FuIl Flow Diameter
FuI1 Flow Depth

Veloc j-ty. .

Flow Area
Critical Depth
Critical Slope
Percent FuIl......
FuIl Capacity
QI\4AJ( @.94D..
Froude Number

0.0200 fL/fE,
0.020
0.57 cf s

0.52 f r
0 .52 fE
2 .69 fps
0.21- sf
0.38 fr
0.02s3 fr./ft

r00.00 eo

0.57 cfs
0.5L cf s
FULL

Open Channel Flow
Haestad Methods,

Module, Version 3 .43
Inc. * 37 Brookside Rd

(c ) 1.9 91
* Waterhury, cr 05708



Ci rcular Channel- Analys i s & Des ign
Solved with Mannj_ng's Eguat.ion

Open Channel - Uniform flow

Worksheet Name: WEST RIDGE

Commenr : CULVERT DC- 5 (L0 / 24)

Solve For Full Flow Diameter

Given Input Data:
Slope
Manning's n...
Di scharge

Computed Result,s:
Full Flow Diameter
FuI1 Flow Depth

Ve locity
Flow Area
Critical Depth....
CriEical Slope
Percent FuI1......
FuIl Capacity
QMAX @. 94D
Froude Number.. .. .

Open Channel Flow
Haestad Methods,

0.0200 ft /ftr
0.020
1.25 cfs

0.70 f r
0. ?0 f r
3 .28 fps
0.38 sf
0. s2 f r
0.0238 ft /tt

l-00.00 +
l-25 cfs
1.34 cf s
FULL

Module, Version 3 .43
Inc. * 37 Brookside Rd

(c) 1991
* Waterbury, ct 05708



Circul-ar Channel Analysis & Design
Solved with Manning,s Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment: CULVERT DC-5 (l-0/5)

Solve For FuIl Flow Diameter

Given Input, Data :

S lope
Manning's n...
Discharge

Computed Results:
FulI Flow Diameter. . . . .

Full Flow Depth
VelociEy..
Flow Area
Critical Deprh
Critical Slope
Percent, FulI......
FuIl Capacity
Qt4AJt @.94D..
Froude Number

Open Channel F1ow
Haestad MeE,hods,

o.02oo ft/ft
0.020
1.26 cfs

0.70 fr,
0.70 f r
3.28 fps
0.38 sf
0.53 f r
0.0?38 fr./ft

100.00 z
l- .26 cf s
l-.35 cfs
FULL

Module, Version 3.43 (c) 1991_
fnc. * 37 Brookside Rd * WaEerbury,t cr 05708



CircuJar Channel Analysis 6c Design
Sol-ved with Manning' s Eguat.ion

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment : CULVERT DC- E (LO / ZAJ

Solve For Full Flow Diameter

Given Input Dat,a:
Slope
Manning's n, . .

Di scharge

Computed Results:
Full FJow Diameter
Full Flow Depth

Ve locity
Flow Area
Critical Depth....
CriE,ical_ Slope
Percent FuIl......
Full Capacity
QI\4AX @.94D...
Froude Number

Open Channel Flow
Haestad Methods,

0.0200 ftr/ft
0.020
2.81 cf s

0.94 fr
0.94 fr,
4.01 fps
0.70 sf
0.73 fr
0.0225 ft /ft

100.00 +'
2.8i- cf s
3 .02 cf s
FULL

Module, Version 3.43 (c) l-991
Inc. * 37 Brookside Rd * Waterbury, cr 05708



Circular ChanneL Analysis & Design
SoLved with Manning's Equation

Open Channel Uniform flow

WorKsheet Name: WEST RIDGE

Comment : CULVERT DC- ? (IO / 6)

Solve For Ful- I Flow Diameter

Given Input DaEa:
Slope
Mannj-ng,s n...
Di s charge

Computed Result.s :

Ful-l Flow Diameter.
FuI1 FLow Depth

Velocity. .

Fl-ow Area
Critical Depth
Critical Slope
Percent FuIl......
Full- Capacity
QIqAX @. 94D
Froude Number

o. o2o0 ft/tt
0.020

l.=o 
cf s

1.35 f L
1.35 f r
5.10 fps
L.43 sf
1. 07 f t
0.02L3 ft,/ft

100.00 z
7 . 3 0 cf s
7.85 cf s
FULL

Open Channel FLow
Haestad Methods,

Module,
fnc. * 37

Version 3 .43
Brookside Rd

(c ) r.9 91* Waterbury, ct 05708



Circular Channel Analysis & Design
Solved with Manning's Equat,ion

Open Channel - Uniform flow

Worksheet Name: WEST RIDGE

commenr : CULVERT DC- ? (to 1 2a1

Sol-ve For Ful_ l- FIow Diameter

Given Input Data:
Slope
Manning' s n. .

Discharge

Computed Results:
FuIl Flow Diameter
FulL Flow Depth

Velocity. .' FIow Area
Crirical Depth
Critical Slope
Percent FUII......
FuIl CapaciUy
QI4AJ( @. 94D . . .

Froude Number

0.0200
0.020

fr/fr
23 .43 cfs

2.09 f r,
2 .09 fr
6.82 fps
3 .44 sf
1.72 f r
o. o2oo frlfr

L00.00 +
23 .43 cfs
25.20 cfs

FULL

Open Channel Flow Mod,ule , Version 3 . 4 3
Haestad MeEhods, fnc. * 37 Brookside Rd

(c) i-991
* Wat.erbury,

Cj-rcular Channel Analysis & Design
Solved with Manning' F Equation

Open Channel Uniform flow

cr 05708



Worksheet Name: WEST RIDGE

Comment : CULVERT DC- I (rc / Aj

Solve For Ful l- Flow Diameter

Given Input DaE, a :

Slope
Manning's n. . .

Discharge

Computed Results;
FuL l- Flow Diameter
FuII Flow Depth. ..

Ve loc i ty
Fl_ow Area
Critical Depth
Critical Slope
Percent FuII....,.
Ful1 Capacity
QMAX @. 94D. .

Froude Number

0.1000 ftlfr
0.020
0.52 cfs

0.40 f r
0.40 f r
5.03 fps
0.12 sf
0.38 f r
0.0873 f r/f r

100.00 +
0.62 cf s
0 .57 cfs
FULL

Open Channel Flow
Haestad Methods,

Module, Version 3 .43
fnc. * 37 Brookside Rd

(c) 199r-* Waterbury, cr 05708



Circular Channel- Analysi-s & Design
Solved with Manning' s Equation

Open Channel - Uniform flow

WorKsheeI Name: WEST RIDGE

Comment : CULVERT DC- I (LO / 24)

Solve For Ful- l- FIow Di-ameter

Given Input Dat.a:
Slope
Mannj-ng's n...
Di scharge

Computed Results:
Full Flow Diameter.... .

Full Flow Depth
Veloc iEy
Flow Area
Critical Deprh
Crit.ical Slope
Percent FuIl......
Ful1 Capacity
QMAX @. 94D
Froude Number

Open Channel FIow
Haestad Methods,

Module, Version 3 .43
fnc. * 37 Brookside Rd

0.1000 ft/tt
0.020
1.37 cf s

0.53 f r
0.53 f r
5 . l-3 fps
0.22 sf
0. s2 f r
0.0879 ft /ft

100.00 z
1.37 cf s
L.47 cfs
FULL

(c) i-99i-
* Wat,erbury,t ct 05708



Circular Channel_ Analysis & DesignSolved with Mannj-ngi s Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGF|

Comment : CULVERT DC- BA ( 10/G )

So1ve For FulI Flor^r Diameter

Given fnput Data:
Slope 0.1500 rr/ttManning's
Discharge

Resul-ts:
Flow Diameter.,..
Flow Depth. . .

Velocity
Flow Area
Critical Depth. .

Critical S1ope. .

Percent Ful]....
FuLl Capacity. . .

QIvIAX @. g4D
Froude Number.

Open Channel_ FIow Module,
Haestad Met.hods, Inc . * 37

0.020
7.30 cf s

0.91- fr
0.91 fr

11.1L fps
0.55 sf
0.91 fr
0.1481 fC/ft

i-00.00 +
7.30 cfs
7 .85 cfs
FULL

n.

CompuEed
Ful I
Fu1 I

Version 3 .43
Brookside Rd

(c ) 19 91"* Waterbury, ct 05708



CircuLar Channel Analysis & Design
Solved with Manning,s Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment, : CUIJVERT DC- 8A (r0 / 24lr

Solve For Ful I Flow Diamet.er

Given Input Data:
Slope
Manning's n...
Discharge

Computed Results;
Ful1 Flow Diameter
FuIl Fl-ow Depth

Veloc j-ty, .

Flow Area
Critical Depth
Critical Slope
Percent, FulI......
FulI Capacity
QMA)( @. 94D. . .

Froude Number

Open Channel Flow
HaesEad Methods,

0.l-500 frlf r
0.020

23 .43 cf s

1 .42 fr
t .42 fr

t4 .87 fps
1.58 sf
l-.41- fr
0.l-4es f r/fr

l_00.00 t
23 .43 cfs
25.20 cfs

FULL

Module, Version 3.43 (c) j-9gj_
Inc. * 37 Brookside Rd * Waterbury, cr. 05708



Circular Channel- Analysis & Design
Solved with Manning' s Equation

Open Channel Uniform flow

WOTKShECT NAMC: WEST RIDGE

Comment : CULVERT DC- 9 ( 10/5 )

Solve For Fu11 FIow Di-ameter

Given Input Data:
Slope
Manning's n. . .

Discharge

Computed Results:
Fu11 Flow Diameter. . .

Full Flow Depth
Ve locity
Flow Area
Critical Depth
Critical- Slope
Percent Full......
Full Capacity
QI4AJ( @.94D..
Froude Number... -.

Open Channel Flow
Haestad Met,hods,

0.2500 ftr/ftr
0.020
1.26 cfs

0.44 f r
0 .44 fr
8.47 fps
0.l-5 sf
0 .43 f r
0.2344 ft /fL

100.00 "6

t.26 cfs
L.36 cfs
FULL

Module, Version 3.43
fnc. * 37 Brookside Rd

(c) 1991
* Waterbury, cE, 06708



Circular Channel Analysis & Design
Solved wit,h Manning's Equation

Open Channel - Uniform flow

Worksheet Name: WEST RIDGE

Comment, : CULVERT DC- 9 (L0 / 24)

Sol-ve For Full Flow DiameLer

Given fnput Data:
Slope
Manning, s
Di scharge

Results:

n.

Computed
Ful 1
Ful 1

Flow Diameter
Flor^r Depth. , .

Velocity. .

Flow Area
Critical Depth
Crit ical Slope
Percent Full......
Full CapaciEy.,...
QMru( @. 94D. .

Froude Number

o.2s0o f r/tr
0.020
2.86 cfs

0. s9 f t
0.59 f r

10.39 fps
0.28 sf
0.59 f r
0.23s8 ft/fr

100.00 z
2 .86 cfs
3.08 cfs
FULL

Open Channel Flow
Haestad Methods,

Module, Version 3.43
fnc. * 37 Brookside Rd

(c ) 19 91-
* Waterbury, ct 05708



Cj-rcular Channel Analysis & Design
Solved with Manning's Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment,: CULVERT DC-10 (10/6)

Solve For Full Flow Diameter

Given InpuE Data:
Slope. . .

Manning's n...
Di s charge

Computed Results:
FuII Flow Diameter
FuIl FLow Depth.. .

Veloc i ty
Flow Area
Critical Depth
Critical Slope
Percent FuI]......
FuII Capacity
QD4AX @. 94D . .

Froude Number

Open Channel Flow
Haestad Met,hods,

o.2soo fr/rt
0.020
2.58 cfs

0.57 fr
0.5? f r

l-0 . L3 fps
0.25 sf
0.57 f r
0.2357 ft/ft

100.00 +
2.58 cf s
2.78 cf s
FULL

Module, Version 3.43 (c) j-991
Inc. * 37 Brookside Rd * Waterbury, ct 05708



Cj-rcular Channel Analysis & Design
Solved with Manning's EquaEion

Open Channel - Uniform flow

Worksheet Name: WEST RIDGE

Comment : CULVERT DC- 10 (tO / Z4I

Solve For Ful1 Flow Diameter

Given Input Data:
Slope
Manning's n...
Di s charge

'i

Computed Results:
Fu1l FIow Diameter
Ful1 Flow Depth

Velocity. .

FIow Area
Critical Depth
Critical Slope
Percent. Ful-],.....
Ful1 Capacity
QMAX @. 94D. .

Froude Number

Open Channel Flow
HaesLad Methods,

Module, Version 3 .43
Inc. * 37 Brookside Rd

0.2s00 ft/ftr
0.020
7 .44 cfs

0.85 fr
0.85 f r

l-3 .20 fps
0.55 sf
0.84 fr
0.2373 ft/fE

L00.00 +
7 .44 cfs
8.00 cf s
FULL

(c) 1,991
* WaLerbury, cr 06708



Circular Channel Analysis & Design
SoJved wit.h Mannj-ng's Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment. : CULVERT DC - l- 0A ( 10 / G )

Solve For Full Flow Diameter

Given fnput Data:
Slope
Manni-ng's n...
Discharge. .

.Computed Resultb:
Ful1 Flow Diamet.er
Full FIow Depth. Velocity

Flow Area
Critical Depth
CriticaL slope
Percent FuL1......
Fu11 Capacity
QMzu( @. 94D. .

Froude Number

Open Channel Flow
Haestad Methods,

Mpdule, Version 3 .43
Inc. * 37 Brookside Rd

.2000 ft/ftr

.020

.58 cf s

0. s9 f r
0.59 f r.
9 .32 fps
0.28 sf
0. s9 f r
0.1861 ft/ft

100.00 +
2 .58 cf s
2.78 cfs
FULL

0
0
2

(c) 19e1* Waterbury, ct 05708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel- - Uniform flow

Worksheet, Name: WEST RIDGE

Comment : CULVERT DC- 1 0A (LO / 24)

Solve For Ful- 1 Fl_ow Diameter

Given fnput Data:
S lope
Manning's n. . .

D i scharge

Computed Resu1ts:' Full Flow Diameter
Ful_l Fl-ow Depth. . .

Velocity
. FJow Area

Critical Deprh
Critical Slope
percent. Ful_1......
Full Capacity
QMAX @. 94D. .

Froude Number

a.2000 ft /ftr
0.020
7 .44 cfs

0.88 fr
0.88 fr

tZ .1,4 f ps
0.51 sf
0.88 f r
0.1877 ft/ft

100.00 z
7.44 cfs
8.00 cf s
FULL

Open Channel Flow
Haestad Methods,

Module,
Inc. * 37

Version 3 .43
Brookside Rd

(c) 1-991
* Wat,erbury, ct 05708



Circular Channel Analysis & DesignSolved with Manningl s EquaEion

Open Channel - Uniform flow

Worksheet Name: WEST RfDGE

Comment,: CULVERT DC-t-1 (10/6)

So1ve For FuIl Flow Diameter

Given Input, Data:
Slope
Manning'g n. . .

Di s chafge

Computed Results:
Ful1 Flow Diameter
Ful- I Flow Depth

Velocity. .' Flow Area
Crit ical- Dept,h
Critical S1opepercent FuIl......
Full Capacity
QI4AJ( @. 94D. . .

Froude Number

0. oso0 fE /ftr
0.020
7.58 cf s

1.1-5 fr
L.15 f r
7 .25 fps
L. 05 sf
1.07 f r
0.0432 frltt

r00.00 +
7. 58 cfs
8.15 cf s
FULL

Open Channel Flow
Haestad Methods,

Module, Version 3 .43
fnc. * 37 Brookside Rd

(c) r-991* Waterbury, cr 05708



Circular Channel Analysis & Design
Solved wit,h Manning,s Equat j-on

Open Channel - Uniform fLow

Worksheet Name: WEST RIDGE

Comment : CULVERT DC - 1j- (L0 / Z4J

Solve For FuI1 Flow Diameter

Given Input, Data:
Slope
Manning's n. .

Di scharge

Computed Results:
Full FLow Diameter. . . . .
FulI Flow Depth

Ve 1oc i ty
Flor^r Area
Critical Dept,h
Crir,icaL slope
Percent Ful1......
FuIl Capacity
Ql4N( @. 94D. -

Froude Number

o. os00 frlfr
0.020

24.05 cf s

1.78 f r,
t-.78 fr
9.58 fps
2 .48 sf
l_.58 fr
0.0433 fr/f r

100.00 vo

24.05 cf s
25 .87 cfs

FULL

Open Channel Flow
Haestad Methods,

Module, Version 3 .43
Inc. * 37 Brookside Rd

(c) i-991
* Waterbury, ct 05708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform ffow

Worksheet Name: WEST RIDGE

Comment : CULVERT DC- 12 (tO / 6)

SoLve For FuI1 Flow Diameter

Given Input Data:
Slope
Manning,s n...
Di scharge

Comput.ed Results:
FulL Flow Diameter
Ful L Flow DepE,h

Velocity
Flow erea
Critical Depth....
Critical Slope
Percent Full......
Fu11 Capacity
Qrqzu( @. 94D. .

Froud.e Number.....

Open Channel Flow
Haestad Met,hods,

Module,
Inc. * 37

0.1000 ft/ft
0.020
4 .1L cf s

0.81 fr
0.81 f r,
8.07 fps
0.51 sf
0.79 f r
0.0889 f r/f r,

100.00 +
4 .l-1 cf s
4 .42 cfs
FULL

Version 3 .43
Brookside Rd

(c) 1991
* Waterbury, cr 05708



Circular Channef Analysis & Design
Solved with Mannj-ng's Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment : CULVERT DC- 12 (L0 /24)
So1ve For Full Flow Diameter

Given Input Data:
Slope
Manning's n. . .

Di scharge

Computed Results:
Ful1 Flow Diameter. .

FuLl FIow Depth
Ve loc i ty
Flow Area
Critical Depth
Critical Slope
Percent FuL].,....
FulI Capacity
QMAX @. 94D
Froude Number

Open Channel Flow
Haestad Methods,

Module,
Inc. * 37

0. t-000 f t/rr
0.020

13.51- cf s

L.26 fr
t.25 fr

l-0.8? fps
1.24 sf
L.24 fr
o.09oo fr/rr

100.00 +
13.51 cf s
14.53 cfs

FULL

Version 3 .43
Brookside Rd

(c) 1991
* WaE.erbury, cr. 06708



Circul-ar Channel Anal_ysis & Design
SoLved wit,h Manning's Equation

Open Channel - Uniform flow

Worksheet Name: WEST RIDGE

Comment : CULVERT DC- 13 (t0 / 6I

Solve For Full Flow Diameter

Given Input Data:
Slope
Manning's n. . .

Di scharge

Computed Results:
FulI Flow Diameter. . . . .

Full FLow Depth. . .

Ve 1oc i ty' Flow Area
Critical Depth
Critical S1ope
Percent Fu]l......
FuIl Capacity
QI4AX @. 94D . .

Froude Number

o. o50o ft /ftr
0.020
7.86 cf s

1.17 f t,
a.t7 ft
7.32 fps
1.07 sf
1.09 fr
0.0432 ft/ft

100.00 +
7,85 cfs
8 .46 cfs
FULL

Open Channel Flow
Haestad Methods,

Module, Version 3.43 (c) 1991
Inc. * 37 Brookside Rd * Waterbury, cr 05708



Circular Channel Analysis & Design
Solved with Manningl s Equation

Open Channel - Uniform flow

WorKsheeI, Name: WEST RIDGE

Comment : CULVERT DC- 13 (LO /24)
Solve For Fu11 Flow Diameter

Given Input Data:
Slope
Manning's n. . .

Discharge

Comput,ed Results:
Ful1 Flow Diameter
Ful1 Flow Depth

VeJoc ity
Flow erla
Crit,ical Deprh
Critical Slope
Percent, Fu1I......
FulI Capacity
QIqAX @. 94D. .

Froude Number

0. oso0 ft /ftr
0.020

24 
..66 

cf s

1.80 fr
1.80 f r
9.74 fps
2.53 sf
1-.70 fr
0.0433 fr,/fr,

100.00 +
24 .65 cfs
26 .53 cfs

FULL

open channel Frow Module, version 3.43 (c)
Haestad Methods, rnc. * 37 Brookside Rd *

r-99L
Waterbury,

Circular Channel Analysis & Design
Solved with Manningl s Eguation

Open Channel Uniform flow

cr 05708



Circular Channel Analysis & DesignSolved with Manningl s Equation

Open Channel Uniform flow

WorKsheet, Name: WEST RIDGE

COMMENI,: CULVERT DC-2

Solve For Full FIow Capacity

Gj-ven Input. Data:
Diameter
Slope
Manning,s n.
Di scharge

Computed Results:
FulI Flow Capacity...
FuII FIow Deprh. .... .

2.00 f r
0.0200 ft/tr
0.020

20.80 cf s

20.80 cf s
2.00 f r
5.EZ fps
3 .14 sf
1.53 fr
0.0201 ft/tt

100.00 z
20.80 cf s
22 .37 cfs

FULL

Velocity. .

Flow Area
Critical Depth. .
CriEical- S1ope..
Percent FuIl....
FulI Capacity. . .

QMA)( @. 94D . .

Froude Number. . .

Open Channel Flow
Haestad Methods,

Module, Version 3 .43Inc. * 37 Brookside Rd
(c) 1991
* Waterbury, cE, 05708



Cj-rcular Channel Analysis & Design
Solved with Manning's Equat j-on

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment: CULVERT DC-4A

Solve For FuII FLow Capacity

Given Input Data:
Diameter. .

Slope
Manning's n...

. Discharge. . .

Computed Resul-ts:
FuI1 Flow Capacity
FuIl FLow Dept,h. . .

Velocity
Flow Area
Critical Depth
Critical Slope
Percent Fu1I......
Fu1l Capacity
QMru( @. 94D. . .

Froude Number

1. 50 fr
0.0600 f r/f r
0.020

L5.72 cf s

t6.72 cf s
1.50 fr
9 .46 fps
L.77 sf
t .44 ft
0.0s22 fr/fr

100.00 eo

16 .72 cf s
':-.7.99 cfs
FULL

Open Channel Flow
HaesEad Methods,

Module, Version 3.43
fnc. * 37 Brookside Rd

(c) 199r"
* Waterbury, cr 05708



Circular Channel Analysis & Design
Solved with Manning' s Equation

Open Channel - Uniform flow

Worksheet. Name: WEST RIDGE

Comment: CULVERT DC-5

Solve For Full Flow Capacity

Given Input Data:
Diameter
Slope
Manning's n. .

Di scharge

Computed Results:
FuII Flow Capacity
FuLl Flow Depth

Veloc ity
Flow Afea
Critical Depth
Critical Slope
Percent Fu]l......
FulI Capacity
Qt4ru( @. 94D. . . .

Froude Number

Open Channel Flow
Haestad Methods,

l-. s0 f r
0.0200 ft /ftr
0.020
q.55 cf s

9 .66 cfs
1.50 f r
5.45 fps
1.77 sf
t-.20 f r
0. o2oe f r/f r,

100.00 +
I .55 cfs

l-0.39 cf s
FULL

Module, Version 3 .43
Inc. * 37 Brookside Rd

(c) l-991-
* Waterburf, cL 05708



Circular Channel Analysis & DesignSolved with Manning-' * Equation*

Open Channel - Uniform flow

WorKsheeI Name: WEST RIDGE

Comment: CULVERT DC-G

Solve For Full Flow CapaciLy

Given fnput Data:
Diameter. .

Slope
Manning's n. . .
Di scharge

Computed Result,s:
FulI Flow Capacit,y. . .Full FJow Dept,h......

1.50 f r
0 . 02 0o frltt
0.020
9.55 cf s

9.55 cf s
l_. s0 f r
5 .45 fps
L.77 sf
1.20 f r
0.0209 ft/tt

100.00 +
9 .66 cfs

10.39 cf s
FULL

Velocity. .

Flow Area
Critical Depth
Critical Slope
Percent FuIl......
Full Capacity
QIvIN( @. 94D, .

Froude Number

Open Channel Flow
Haestad Methods,

Module,
Inc. * 37

Version 3,43
Brookside Rd

(c) 1991-
* Waterbury, cr 05708



Circular Channel- Analysis & Design
SoLved with Manningi s Eguation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment.: CULVERT DC*?

Solve For FulL Flow Capacity

Given Input Data:
Diameter.

Computed Results:
Full_ Flow Capacity Z0. B0 cf sFulI Flow Depth 2.00 ftVelocity 6.GZ fpsFlow Area 3 .14 siCritical Depth t-. G3 f rCrirical Slope 0 .0 z}L fr/frpercent FulI...... 100.00 +FuI1 Capacity 20.80 cfs

Slope
Manning's n. . .

Discharge

QPrzu( @. e4D. .

Froude Number

2.00 f r
0 . 02 00 fE/fr
0.020

20.80 cf s

Open Channel Flow
Haestad MeEhods,

22.37 cfs
FULL

Module, Version 3 .43 (c)
fnc. * 37 Brookside Rd *

t-991
WaEerbury, cr 06708



Circular Channel Analysis & Design
Solved with Manningl s Equation

Open Channel Uniform flow

WorKsheeI. Name: WEST RIDGE

Comment: CULVERT DC-B

So1ve For FulI Flow Capacity

Given Input Data:
Diamet.er. .

Slope
Manning's n. . .

Discharge

Computed Results:
FuLI Flow Capacity
FulI Flow Depth. . .

Ve loc i ty
Flow ArEa
Critical DepLh
Critical Slope
Percent FuIl......
FuII Capacity
QMAJ{ @. 94D . . .

Froude Number

Open Channel Flow Module,
HaesLad Methods, Inc . * 37

i-.50 fL
o . t-o 00 f c/tr
0.020

21.59 cfs

21.59 cfs
1. s0 f r

LZ .22 f ps
L.77 sf
l-.48 f r,
0.0904 ft/ft

100.00 +
21.59 cf s
23.23 cfs

FULL

Verslon 3.43
Brookside Rd

(c ) i.9 91
* Waterbury,t cr 05708



Circul-ar Channel Analysis & Design
Solved wit,h Manning's Equation

Open Channel Uniform flow

Worksheet Name: WEST RIDGE

Comment : CULVERT DC- 9

Solve For FuIl FIow Capacity

Given Input Data:
Diameter.
Slope
Manning's n. . .- Discharge. . .

Comput.ed Results:
Full Flow CapaciEy
Full Flow Depth

Veloc ity
Flow Area
Crirical Deprh
Critical Slope
Percent Ful]......
FuIl CapaciEy
QMA)( @. 94D. .

Froude Number.. ...

Open Channel Flow
Haestad Met.hods,

1_.50 f r
o.2soo f r/f r
0.020

34. L4 cfs

34.14 cfs
1.50 f r

t9 .32 fps
L.77 sf
L.50 f r'
o .23es 'ft /ft

L00.00 +
34.14 cf s
36.72 cfs

FULL

Module, Version 3 .43 (c) LggL
fnc. * 37 Brookside Rd * Waterbury, ct 06708



Circular Channel Analysis & Design
Solved with Manning's Equat.ion

Open ChanneL Uniform flow

WorKsheeL Name: WEST RIDGE

Comment : CULVERT DC - l- 0

So1ve For FulI Flow Capacity

Given Input Data:
Diamet,er. .

Slope
Manning,s n. . .

Discharge

Computed Result,s:
Full Flow Capacity
FuIl Flow Depth

Velocity
Flow Area
Critical Depth
Critical Slope
Percent FuII......
Full Capacity
Qlvtzu( @. g4D. .

Froude Number

Open Channel Flow
Haestad Methods,

1.50 f L
0.2s00 ft/ft
0.020

34..14 cf s

34 . 14 cfs
L.50 f r

19.32 fps
1.77 sf
r-.50 f r
o.23es ft/ft

100.00 +
34.14 cfs
35.72 cfs

FULIJ

Module, Version 3.43 (c) j-991
Inc. * 37 Brookside Rd * Waterbury, cr 05708



Circular Channel Analysis & Design
Solved with Manning's Equation

Open Channel - Uniform flow

WorksheeE Name: WEST RIDGE

Comment. : CULVERT DC - 10A

Solve For Ful l- FIow Capac ity

Given Input Data:
Diameter
Slope
Manning's n. .

Di scharge

Computed Results:
FuIl Flow Capacity
Full Flow Depth

. Ve1ocity
Flow Area
Crit.ica1 Depth
Critical Slope
Percent Full......
FulI Capacity
QMAX @.94D.. i...,.
Froude Number,....

Open Channel Flow
Haestad Methods,

1.50 f t
0.2000 frlfL
0.020

30.53 cfs

30.53 cfs
1.50 f r

t7 .28 fps
I.77 sf
1 . 4 9 f r
0.1-8e5 ft /ft

r00.00 z
30.53 cf s
32.85 cf s

FULL

Modu1e, Versj-on 3.43
Inc. * 37 Brookside Rd

(c) 1e91* Waterbury, cr 05708



Circul_ar Channel Analysis & Design
Solved with Manning's Equation

Open Channel- - Uni f orm f low

Worksheet Name: WEST RIDGE

Comment, : CULVERT DC- 1l-

Solve For FuII FIow Capacity ,

Given fnput Data:
Diameter
Slope
Manning's n...
Di s charge

Computed Results:
FuI1 Flow Capacity
FuII Flow Depth

VelociEy. .

Flow Area
Crit, ical Depth
Critical Slope
Percent FuII......
Full Capacity
QI4zu( @. g4D. . .

Froude Number

Open Channel Flow
Haestad Methods,

2 .00 fr
0.0s00 ft/tt
0.020

32 .88 cfs

32 . 88 cfs
2.00 fr

t0 .47 fps
3 .14 sf
1.90 f r
0.0433 frlfr

100.00 k
32.88 cfs
35.37 cfs

FULL

Module, V€rsion 3.43
Inc. * 37 Brookside Rd

(c) l-991
* Wat,erbury, ct 05?08



Circular Channel Analysis & Design
So1ved with lvlanning' s Equat,ion

Open Channel Uniform flow

WorKsheeE Name: WEST RIDGE

Couurrent ; CULVERT DC- 12

Solve For FulI Flow Capacity

Given Input Dat,a:
Diameter.. r., ,

Slope.. r. +....
Manningts If......,.
Discharge r*r+.

Computed Results:
Full FIow Capacity., . . .
FuI1 Flow Depth. . . .

Velocity ....,.
Flow Area . . ,. .

Critical Depth
Crit,ical Slope.,.,
Percent FulI......
Full Capacity. . .. .

QruA:( @. 94D
Froude Number

Open Channel Flow
Haestad Methods,

l- .50 f t,
0.1000 ft/ft
0.020

21.59 cf s

2L.59 cf s
1.50 fE

LZ.22 fps
L.77 sf
l-.48 f t,
0 .0904 fr./ ftr

100.00 +
2L.59 cf s
23 .23 cf s

FULL

Mcldule, Version 3 . 43 ( c) 1991
Inc. * 37 Brook



Circular Channel Analysis & DesignSolved with Manning's Equat.ion

Open Channe I Uni f orrn f low

Worksheet Name: WEST RIDGE

Comment : CULVERT DC- l-3

SoLve For Full- Fl_ow Capacity

Given fnput Data:
Diamet.er
Slope
Manningts n...
Discharge

Computed Results:
FuI1 Flow Capacity
FulI Flow DepEh...

Velocity, .

Flow Area
Critical Depth
Critical Slope
Percent Fu1l......
FuIl Capacity
QI4AX @. 94D. . .

Froude Number. .. ..

Open Channel Flow
Haestad Methods,

2.00 f r
o.0so0 frlfr
0.020

32 .88 cf s

32.88 cf s
2.00 fr,

t0 .47 fps
3 .l-4 sf
t_.90 fL
0.0433 ft/tt

100.00 +
32.88 cf s
35.37 cf s

FULL

Module, Version 3.43 (c) t_99i-fnc. * 37 Brookside Rd * Waterbury, cE 05708



w/02

RESTORED CHANNELS

APPENDIX 7,4



Title of run: RC-DD (L0 / 6)
Solving for ....E

froedezioa
IFlow depth (fE) ....8

-p1rst 
Side slope ...E

Second Side slope ......=
Bottom width (ft) ......E
Slope of diversion .....8
Manningtts n... ...,.=
CFS ,...=
Cross secEion area (sqft) . .=
Hydrualic radius ...E
fps ....E
Froude number ......=

Depth Norma1

0.02
2.0
2.0

4.00
0.2450

0.035
0. 15
0.09
0.02
L.65
L .97



Title of run: RC-DD (r_00/6)
Solving for ....3

lp*dezioa
lFlow depth (ft) ....=

First Side slope ...I
Second Side slope ......1
Bottom width (ft) ..,...=
Slope of diversion .....8
Manning',s n... .....E
CFS ....E
Cross section area (sqft) . . =Hydrualic radius ...3
fps ....I
Froude number ......=

Depth Normal

0.07
2.0
2.0

4.00
0.2450
0.035

Q.92
0 .27
0.06
3 .35
2.35



Title of run: RC-FF ( 10/G )

Solving for ....r Depth Normal-
pedez iod
FJow depth (ft) .*..r 0.02
First Side slope ...= 2.0
Second Side slope ......E 2.0
Bottom widEh (ft) ......= 4.00
Slope of diversion. ...E 0.2440
I"lanning"s n.. .....E 0.035
CFS ....E 0.15
Cross secEion area (sqft)..= 0.09
Hydrualic radius .,.E 0.02
fps ....= 1.70
Froude number ......= 1.98



Title of run: RC-FF (100/5)
Solving for

ede z iod
1ow depth (ft) ....8

First Side slope ...i
Second Side slope ......3
Bottom width (fE) ......E
Slope of diversion .....=
Manningt's n... .....=
CFS ....=
Cross section area (sqft) . .=
Hydrualic radius ...=
fps ....=
Froude number ......E

Dept,h Normal

0.07
2.0
2.0

4.00
0.2440
0.035
0.95
0.28
0.05
3.40
2 .35



Title of run: RC-GG ( 10/6 )

Solving for ....=
ede z iod
Iow dept.h (ft) ....1

First Side slope ...E
Second Side slope ......E
Bottom width (ft) ......S

Depth Norrnal-

0.33
2.0
2.0

L2.00
Slope of diversion .....E 0.0640
Manning"s n... .....E 0.035
CFS ....E 2l-.08
Cross sect,ion area (sqft) .= 4.24
Hydrualic radius ...= 0.31-
fps ....= 4.gB
Froude number ......8 1.55



Tltle of run: RC-GG (100/5 )

Solving for -...s
.&,-f.peCezroci
fPl-ow depth (f t) . . . .3..-

First Side sloPe ..-3
Second Side sloPe .-..-'E
Bott,om width (fL) .. -...E
Slope of diversion .....3
lvlanning"s n... -....j
CFS ." 'i
Cross section area (sqft) . .=
Hydrualic radius .-.3
fps - -..E
Froude number ....--3

Depth Normal

0.58
2.0
2.0

l-2 . 00
0.0540
0.035
59.98
9.09
0.60
7 .70
L.75

t



Title of run: RC-J.T (rO / G)
Solving for ....s

frapedeziod
JFlow depth (ft) ....=

--- 
First Side slope . . . E
Second Side slope ......E
Bottom width (ft) ......E
Slope of diversion .....E
Manningtts n... .....E
cFS ....=
Cross section area (sqft)..=
HydruaLic radius ...3
fnc!-tlp ....i

Froude number ......E

DepL.h Normal

0.05
2.0
2.0

4 .00
0.2460
0.035
0.50
0.19
0 .04
2 .65
2 .22



Title of run: RC-JJ (100/G)
^ Solving for

D=.,ezr-oo
Ulow depth (fL) ....E

First Side slope ...j
Second Side slope ......*
Bott,om width (ft) ......E
Slope of diversion .....=
Manningt's n... .....E
cFS ....3
Cross secEion area (sqft) . .=
Hydrualic radius ...E
fps ....E
Froude number. . ...E

Depth Norma1

0. t-1"

2.0
2.A

4.00
o.2450
0.035

2 .15
0.45
0.10
4 .65
2 .55



Title of run; RC-KK ( 10/G )Solving for ,...=
lapedezioa
llow depth (ft) ... .EUplrst siAe slope ...E

Second Side slope ......=
Bottom width (ft) ......E
Slope of diversion .....E
Manning,'s n... r.r.,=
CFS ....E
Cross sect.ion area (sqft) ..=Hydrualic radius ..,E
fps ....E
Froude number.

Depth Normal

0.20
2.0
2.0

12.00
0.l-000
0.03s
L1 . l-3

2 .48
0.19
4.49
1.80



Tit,]e of run: RC-KK (100/G)
Solving for ....E

edez iod
low depth (ft) ....=

First Side slope ...=
Second Side slope ..*...E
Bottom width (ft) ......8
Slope of diversion .....E
Manning"s n... .....=
CFS ....E
Cross sectj-on area (sqft) ..=
Hydrualic radius .*.E
fps ....3
Froude number ..,...E

Depth Normal

0.40
2.0
2.0

12.00
0.1000
0.035
35.55

5 .1_2
0 .37
5.96
2.01



Tit le of run: RC-MIvI (t0 / 6)

^ Solving for ..,.=
to"oezr-oo
llow depth (ft) ....E

First. Side slope ...E
Second Side slope ...*..E
Bottom width (fL) .*....E
Slope of diversion .....8
Manningtts n... .....r
CFS ....E
Cross section area (sqfL) . .=
Hydrualic radius ...=
fps ....E
Froude number ......E

Dept,h Normal

0.01
2.0
2.0

4.00
0.40?0
0.035
0.07
0.05
0.01
1.43
2 .29

t



Title of run: RC-MM (l-00/6)
Solving for ....E^-.tceoezroo

-row 

ciepcn tr-cl ---.=
-_-First Side slope ...S

Second Side slope. . 1. . . . . ..=
Bottom width (ft) ,......=
Slope of diversion .....3
Manning"s n... .....E
CFS ....=
Cross section area (sqft) . .=
Hydrualic radius ...r
Fr-re!-t/u
Froude number ......E

Depth Normal

0.04
2.0
2.0

4.00
0 .4070
0.035
0.52
0.17
0.04
3.15
2.79



Tit Ie of run : RC- PP ( 10/6 )

Solving for ....E
.Snedeziod
Ilow depth (ft) ....E

-First 
siae slope ...=

Second Side slope ......E
Bottom width (ft) ......=
Slope of diversion .....3
Manningtts n,.. .....=
aErqvrv

Cross section area (sqft) . .=
Hydrualic radius ...E
fps ....I
Froude number ......E

Depth Normal

0.02
2.0
2.0

4.00
0.40s0
0.035

0.11-
0.06
0.02
t.7r
2 .39



Title of run: RC-PP (100/6)
Solving for . . . .3 Depth Normal

Gapeoezioo
frlow depth (ft) ..,.E 0.05

V gr.i raF c.i ,i|o o'l a*a 1 nFirst Side slope ...= 2.0
Second Side slope ......E
Bottom width (ft) ......E
Slope of diversion .....i
Manninll"s n... .....=
CFS ....E
Cross section area (sqft) . .=
Hydrualic radius .,.3
fps ....3
Froude number ......E

2.0
4.00

0.4050
0.03s
0.59
0 .20
0.05
3.51-
2 .86



Title of run: RC-00 ( 10/5 )

Solving for ....E
^-.!ilpeciezroci
llow depth (ft) ...,3

-First, siae slope ...E
Second Side slope ......E
BoEEom width (ft) ....*.=
Slope of diversion .....3
Manning"s n... .....E
cFS ....E
Cross section area (sqft) . .=
Hydrualic radius ...E
fps ....E
Froude number ....,.E

Dept,h Normal

0.45
2.0
2.4

12.00
0.0530
0.035
35.88
5.95
o .42
5.03
1_.53



Title of run: RC-OO (1oo/5)
Solving for ....E DePt'h Normal

ede z iod
Iow depth (ft) .'..I

'Pirst Side sloPe ..-a
Second Side sloPe ......=
Bottom width (ft) ....-.I
Slope of diversion .--..E
Manning"s n... ...-.=
UFD
Cross section area (sqft) --= L2.74
Hydrualic radius .--E 0.79
fps ....i 9.1-3
Froude number ......E l-.81

0 .92
2.0
2.0

r,2.00
0.0530
0.03s

1L5.35


